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PREFACE

This report was prepared by personnel of the Wisconsin district of the
Water Resources Division of the U.S. Geological Survey under the supervision
of W. W. Barnwell, District Chief, and J. T. Callahan, Regional Hydrologist,

Northeastern Region. It was done in cooperation with the State of Wisconsin
and with other agencies.

This report is one of a series issued by State. General direction for
the series is by J. 8. Cragwall, Jr., Chief Hydrologist, U.S. Geological
Survey, and G. W. Whetstone, Assistant Chief Hydrologist for Scientific
Publications and Data Management.
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WATER RESOURCES DATA FOR WISCONSIN, 1976

INTRODUCTION

Water-resources data for the 1976 water year for Wisconsin include
records of streamflow at gaging stations, partial-record stations, and
miscellaneous sites; records of reservoir storage, records of chemical,
physical, and biological characteristics of surface and ground water; and
records of water levels in observation wells. Records for a few gaging
stations in bordering states also are included. These data are collected
as part of the National Water Data System operated by the U.S. Geological
Survey and cooperating State and Federal agencies in Wisconsin.

Records of discharge (or stage) of streams, and contents (or stage) of
lakes and reservoirs were published first in a series of U.S. Geological
Survey water-supply papers titled, "Surface-Water Supply of the United
States". Through water year 1960, these water-supply papers were in an
annual series and then in a 5-year series for 1961-65 and 1966-T0. Records
of chemical quality, water temperatures, and suspended sediment were published
from 1941 to 1970 in an annual series of water-supply papers titled, "Quality
of Surface Waters of the United States". Records of ground-water levels
were published from 1935 to 1974 in a series of water-supply papers titled,
"Ground-Water Levels in the United States".

Beginning with the 1961 water year and continuing through water year
1974, streamflow data have been released by the Geological Survey in
annual reports on a State-boundary basis. Water-quality records beginning
with the 1964 water year, and ground-water data since the 1971 water year
have been similarly released either in separate reports or with streamflow
records. These reports provided rapid release of preliminary water data
shortly after the end of the water year. The final data then were released
in the water-supply paper series mentioned above. Beginning with the 1975
water year, water data for streamflow, water quality, and ground water were
released on a State-boundary basis. These official reports carry an
identification number consisting of the two-letter State abbreviation, the
last two digits of the water year, and the volume number. For example,
this report is identified as "U.S. Geological Survey Water-Data Report
WI-T6-1". These reports are for sale by the National Technical Information
Service, U.S. Department of Commerce, Springfield, Virginia 22151.

COOPERATION

The U.S. Geological Survey and organizations of the State of Wisconsin
have had cooperative agreements for the systematic collection of streamflow
records since 1913, for ground-water levels since 196L, and for water-
guality records since 1955. Organizations that assisted the Survey in
collecting data during this year through cooperative agreement are:
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Wisconsin Department of Natural Resources, Anthony Earl, secretary.

The University of Wisconsin-Extension, Geological and Natural
History Survey, M. E. Ostrom, state geologist and director.

Douglas County Soil and Water Conservation District, Paul Brown,
chairman.

Dane County Regional Planning Commission, Charles Montemayor,
executive director.

Wisconsin Department of Transportation, Zel Rice, secretary,
and W. A. Kline, chief bridge engineer.

Southeastern Wisconsin Regional Planning Commission, K. W. Bauer,
executive director.

City of Middleton, Judith Karofsky, mayor.
City of Madison, A. E. Milke, city engineer.

Assistance of funds or services was given by the Corps of Engineers,
U.S. Army, in collecting records for 23 gaging stations and 11 water-
quality stations and the National Park Service, U.S. Department of the
Interior, in collecting records at 9 water-quality stations published in
this report.

The following organizations aided in collecting records:

Wisconsin Valley Improvement Co., Lake Superior District Power Co.,
Wisconsin-Michigan Power Co., Wisconsin Public Service Corp., Northern
States Power Co., Dairyland Power Cooperative, Wisconsin Power and Light
Co., Nekoosa-Edwards Paper Co., Wisconsin River Power Co., and Milwaukee
County Park Commission.

Organizations that supplied data are acknowledged in station descriptions.

DEFINITIONS OF TERMS

Terms related to streamflow, water-quality, and other hydrologic data
used in this report are defined below. See also table for converting
English units to International System of Units (SI) on the inside of the
back cover.

Acre-foot (AC-FT, acre-ft) is the quantity of water required to cover
1 acre to a depth of 1 foot and is equivalent to 43,560 cubic feet or
325,851 gallons or 1,233 cubic meters.
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Algae are mostly aquatic single-celled, colonial, or multicelled
plants, containing chlorophyll and lacking roots, stems, and leaves.

Aquifer is a geologic formation, group of formations, or part of a
formation that contains sufficient saturated permeable material to yield
significant quantities of water to wells and springs.

Bacteria are microscopic unicellular organisms, typically spherical,
rod-like, or spiral and threadlike in shape, often clumped into colonies.
Some bacteria cause disease, others perform essential roles in nature in
the recyecling of materials; for example, decomposing organic matter into
forms available for reuse by plants.

Total coliform bacteria are a particular group of bacteria tnat
are used as indicators of possible sewage pollution. They are
characterized as aerobiec or facultative anaerobic, gram-negative,
nonspore-forming, rod-shaped bacteria which ferment lactose with gas
formation within 48 hours at 35°C. In the laboratory these bacteria
are defined as all the organisms which produce colonies with a golden-
green metallic sheen within 24 hours when incubated at 35°C * 1.0°C
on M-Endo medium (culture medium). Their concentrations are expressed
as number of colonies per 100 milliliters (ml) of sample.

Fecal coliform bacteria are bacteria that are present in the
intestine of warmblooded animals. They are used as indicators of the
sanitary quality of the water. In the laboratory they are defined as
all organisms that produce blue colonies within 2L hours when incubated
at L4.59C + 0.2°C on FC medium (culture medium). Their concentrations
are expressed as number of colonies per 100 ml of sample.

Fecal streptococcal bacteria are bacteria found also in the
intestine of warmblooded animals. Their presence in water is considered
to verify fecal pollution. They are characterized as gram-positive,
spherical bacteria which are capable of growth in brain-heart infusion
broth. In the laboratory they are defined as all the organisms that
produce red or pink colonies within 48 hours at 35°C * 1.0°C on
M~enterrococcus medium (culture medium). Their concentrations are
expressed as number of colonies per 100 ml of sample.

Bed material is unconsolidated bottom material of a streambed, lake,
pond, reservoir, or estuary.

Benthic macroinvertebrates are animals inhabiting the bottom of an
aguatic environment. They include a number of different types of organisms,
such as insect larvae and nymphs, snails, clams, and crayfish. They are
frequently used as indicators of envirommental quality because many have
restricted mobility during their aquatic life phase, as well as a relatively
long lifespan which allows for response to prevailing and changing water-
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quality conditions. Many benthic organisms inhabit specific types of
aquatic enviromments which, if changed, result in changes in the composition
of the benthic community.

Biochemical oxygen demand (BOD) is a measure of the quantity of
dissolved oxygen, in milligrams per liter, used by microorganisms, such as
bacteria, for the decomposition of organic matter.

Biomass is the amount o1’ living matter present at any given time,
expressed as the weight per unit area or volume of habitat.

Ash mass is the mass or amount of residue present after the
residue from the dry weight determination has been ashed at a temper-
ature of 500°C for 1 hour. The ash mass values of zooplankton and
phytoplankton are expressed in g/m3 (grams per cubic meter), and of
periphyton and benthic organisms in g/m? (grams per square meter).

Dry mass refers to the mass of residue present after drying in an
oven at 60°C for zooplankton and 105°C for periphyton, until the mass
remains unchanged. This mass represents the total organic matter, ash
and sediment, in the sample. Dry mass values are expressed in the
same units as ash mass.

Cfs-day is the volume of water represented by a flow of 1 cubic foot
per second for 24 hours. It is equivalent to 86,400 cubic feet, 1.9835 acre-
feet, 646,000 gallons, or 2,447 cubic meters.

Chlorophyll is the green pigments of plants. Chlorophyll a and b are
the two most common green pigments in plants.

Contents is the volume of water in a reservoir or lake. Contents
herein is that of a reservoir or lake and, unless otherwise indicated, is
computed on the basis of a level pool and does not include bank storage.

Control designates a feature downstream from the gage that determines
the stage-discharge relation at the gage. This feature may be a natural
constriction of the channel, an artificial structure, or a uniform cross
section over a long reach of the channel.

Cubic feet per second per square mile (CFSM) is the average number of
cubic feet of water flowing per second from each square mile of area
drained, assuming that the runoff is distributed uniformly in time and
area.

Cubic foot per second (FT3/S, £t3/s) is the rate of discharge representing
a volume of 1 cubic foot passing a given point during 1 second and is
equivalent to T7.48 gallons per second, 448.8 gallons per minute, or 0.02832
cubic meters per second.
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Discharge is the volume of fluid plus suspended sediment that passes a
given point within a given period of time.

Mean discharge (MEAN) is the arithmetic average of individual
daily mean discharges during a specific period.

Instantaneous discharge is the discharge at a given time.

Dissolved refers to the amount of a substance present in true chemical
solution. In practice, however, the term includes all forms of the substance
that will pass through a 0.L45-micrometer membrane filter, and thus may
include some very small (colloidal) suspended particles.

Drainage area of a stream at a specified location is that area,
measured in a horizontal plane, enclosed by a topographic divide from which
direct surface runoff from precipitation normally drains by gravity into
the stream above the specified point. Values of drainage area given herein
include closed basins and noncontributing areas within the basin as noted.

Gage height (G.H.) is the water-surface elevation referred to some
arbitrary gage datum. Gage height is often used interchangeably with the
general term "stage", although gage height is more appropriate when used
with a reading on a gage.

Gaging station is a particular site on a stream, lake, or reservoir
where systematic hydrologic data are obtained.

Hardness of water is a physical-chemical characteristic that is
commonly recognized by the increased quantity of soap required to produce
lather. It is attributable principally to the presence of calcium and
magnesium and is expressed as equivalent calcium carbonate (CaCO3).

Hydrologic unit is a geographic area representing part or all of a
surface-drainage basin or distinct hydrologic feature as delineated by the
Office of Water Data Coordination on the State Hydrologic Unit Maps; each
hydrologic unit is identified by an 8-digit number.

Methylene blue active substance (MBAS) is a measure of apparent
detergents. This determination depends on the formation of a blue color
when methylene blue dye reacts with synthetic detergent compounds.

Micrograms per gram (UG/G, ug/g) is a unit expressing the concentration
of chemical constituents as the mass (micrograms) of constituent per unit
mass (gram) of sediment.

Micrograms per kilogram (UG/KG, ug/kg) is a unit expressing the
concentration of chemical constituents as mass (micrograms) of constituent
per unit mass (kilogram) of sediment.
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Micrograms per liter (UG/L;,, ug/l) is a unit expressing the concentration
of chemical constituents in solution as the mass (micrqgrams) of solute per
unit volume (liter) of water. One thousand micrograms per liter is equiv-
alent to 1 milligram per liter.

Milligrams per liter (MG/L, mg/l) is a unit for expressing the concen-
tration of chemical constituents in solution. Milligrams per liter represents
the weight of solute per unit volume of water. Concentration of suspended
sediment also is expressed in mg/l, and is based on the weight of sediment
per liter of water-sediment mixture.

Organism is any living entity, such as an insect, phytoplankter, or
zooplankter.

Cells/volume refers to the number of cells of any organism which
is counted by using a microscope and grid or counting cell. Many
planktonic organisms are multicelled and are counted according to the
number of contained cells per sample volume, usually milliliters (ml)
or liters (1).

Partial-record station is a site where limited streamflow or water-
quality data are collected systematically over a period of years.

Particle size is the diameter, in millimeters (mm), of suspended
sediment or bed material determined by either sieve or sedimentation
methods. Sedimentation methods (pipet, bottom-withdrawal tube, visual-
accumulation tube) determine fall diameter of particles in either distilled
water (chemically dispersed) or in native water (the river water at the
time and point of sampling).

Particle-size classification used in this report is based on recom-
mendations of the American Geophysical Union Subcommittee on Sediment
Terminology. The classification is as follows:

Classification Size (mm) Method of analysis
Clayeeeeeeve.s 0.00024 - 0.00k Sedimentation.
Silt.e.eeinenn.. .00k - .062 Sedimentation.
Sand...oeeee.. 062 - Z.0 Sedimentation or sieve.
Gravel........ 2.0 - 6h.0 Sieve.

The particle-size data given in this report are not necessarily representative
of all particles in transport in the stream. Most of the organic material

is removed and the sample is subjected to mechanical and chemical dispersion
before analysis in distilled water. Chemical dispersion is not used for
native-water analysis.
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Periphyton is the assemblage of microorganisms attached to and growing
upon solid surfaces. While primarily consisting of algae, they also
include bacteria, fungi, protozoa, rotifers, and other small organisms.
Periphyton is a useful indicator of water quality.

Pesticides are chemical compounds used to control undesirable plants
and animals and include insecticides, miticides, fungicides, herbicides,
and rodenticides. Insecticides and herbicides, which control insects and
plants respectively, are the two categories reported.

Picocurie (PC, pCi) is one trillionth (1 x 10 °°) of a curie (Ci). A
curie is the amount of radioactivity that yields 3.7 x 1010 radioactive
disintegrations per second. A picocurie yields 2.22 dpm (disintegrations
per minute).

Plankton is the community of suspended, floating, or weakly swimming
organisms that live in the open water of lakes and rivers.

Phytoplankton is the plant part of the plankton. They are
usually microscopic and their movement is subject to the water currents.
Phytoplankton growth is dependent upon solar radiation and nutrient
substances. Because they are able to incorporate from or release
materials to the surrounding water, the phytoplankton have a profound
effect upon the quality of the water. They are the primary fcod
producers in the aquatic environment, and are commonly known as algae.

Blue-green algae are a group of phytoplankton having a blue
pigment, in addition to the green pigment called chlorophyll.
Blue-green algae often are a nuisance in water.

Diatoms are the unicellular or colonial algae having a
siliceous shell. Their concentrations are expressed as number of
cells/ml of sample.

Green algae have chlorophyll pigments similar to those of
higher green plants. Some forms produce algal mats or floating
"moss™ in lakes. Their concentrations are expressed as number of
cells/ml of sample.

Zooplankton is the animal part of the plankton. Zooplankton are
capable of extensive movements within the water column, and are often
large enough to be seen with the unaided eye. Zooplankton are secondary
consumers feeding upon bacteria, phytoplankton, and detritus. Because
they are the grazers in the aquatic envirorment, the zooplankton are a
vital part of the aguatic food chain. The zooplankton community is
dominated by small crustaceans and rotifers.
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Polychlorinated biphenyls (PCBs) are industrial chemicals that are
mixtures of chlorinated biphenyl compounds having various percentages of
chlorine. They are similar structurally to organochlorine insecticides.

Runoff in inches (IN, in) is the depth to which the drainage area
would be covered if all the runoff for a given time period were uniformly
distributed on it.

Sediment is solid material that originates mostly from disintegrated
rocks and is transported by, suspended in, or deposited from water; it
includes chemical and biochemical precipitates and decomposed organic
material such as humus. The quantity, characteristics, and cause of the
occurrence of sediment in streams are influenced by environmental factors.
Some major factors are topography, geology, soil type, land cover, land
use, and quantity and intensity of precipitation.

Suspended sediment is the sediment that is maintained in suspension
by the upward components of turbulent currents or that exists in
suspension as a colloid.

Suspended-sediment discharge is the quantity of suspended sediment
passing through a stream cross section in a unit of time. It is
computed by multiplying water discharge times suspended-sediment
concentration times 0.002T7.

Suspended-sediment concentration is the velocity-weighted concen-
tration of suspended sediment in the sampled zone (from the water
surface to approximately 0.3 ft above the streambed) expressed as
milligrams of dry sediment per liter of water-sediment mixture (mg/1).

Mean concentration is the time-weighted concentration of suspended
sediment passing a stream section during a 24-hour day.

Sodium-adsorption ratio (SAR) expresses the relative activity of
sodium ions in exchange reactions with soil.

Solute is any substance that is dissolved in water.

Specific conductance is a measure of the ability of water to conduct
an electrical current and is expressed in micromhos per centimeter at 25°C.
Because the specific conductance is related to the number and specific
chemical types of ions in solution, it can be used for approximating the
concentration of dissolved solids in the water. Commonly, the concentration
of dissolved solids (in milligrams per liter) is about 65 percent of the
specific conductance.

Stage-discharge relation is the relation between gage height (stage)
and the volume of water per unit of time, flowing in a channel.
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Streamflow is the discharge that occurs in a natural channel. Although
the term "discharge" can be applied to the flow of a canal, the word
"streamflow" uniquely describes the discharge in a surface stream course.

The term "streamflow" is more general than "runoff" as streamflow may be
applied to discharge whether or not it is affected by diversion or regulation.

Substrate is the physical surface upon which an organism lives.
Natural substrate refers to any naturally occurring emersed or

submersed solid surface, such as a rock or tree, upon which an organism
lives.

Artificial substrate is a device placed in a stream or lake for
colonization of organisms. The use of artificial substrates simplifies
the community structure by standardizing the substrate from which each
sample is taken. Examples of artificial substrates are basket samplers
(made of wire cages filled with clean streamside rocks) and multiplate
samplers (made of hardboard) for benthic organism collection, and
polyethylene strips for periphyton collection.

Taxonomy is the division of biology concerned with the classification
and naming of organisms. The classification of organisms is based upon a
hierarchical scheme beginning with kingdom and ending with species. The
higher the classification level, the fewer features the organisms have in
common. For example, the taxonomy of the dragonfly Anax junius is:

Kingdom.......... Animal
Phylum...........Arthropoda
ClasSS.ecesscoenas Insecta
Order....ceceeee.- Odonata

Family....¢¢.....Aeshnidae
GeNnuUS..eeveses.. . Anax
Species.....ev.. . JuUnius

Thermograph is an instrument that continuously and automatically
records temperature. "Temperature recorder" is the term used here to
indicate the presence of a thermograph that automatically records water
temperatures on paper tape.

Tons per acre-foot indicates the dry weight of dissolved solids in
1 acre-foot of water. It is computed by multiplying the concentration in
milligrams per liter by 0.00136.

Tong per day is the quantity of a substance in solution or suspension
that passes a stream section during a 2h-hour day. It is computed by
multiplying the concentration in milligrams per liter by 0.0027 times the
discharge in cubic feet per second.
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Total (as used in table of chemical analyses) refers to the amount of
a substance that is present both in solution and in suspension.

WRD is used as an abbreviation for "Water-Resources Data' in the
summary REVISIONS paragraph to refer to previously published State annual
basic-data reports.

WSP is used as an abbreviation for "Water-Supply Paper" in references
to previously published reports.

SPECTAL NETWORKS AND PROGRAMS

Hydrologic bench-mark station is one that provides hydrologic data for
a basin in which the hydrologic regimen will likely be governed solely by
natural conditions. Data collected at a bench-mark station may be used to
separate effects of natural from manmade changes in basins that have been
developed and in which the physiography, climate, and geology are similar
to those in the undeveloped bench-mark basin.

National stream-quality accounting network is designed by the U.S.
Geological Survey to meet many of the information demands of agencies or
groups involved in national or regional water-quality planning and management.
Both accounting and broad-scale monitoring objectives have been incorporated
in the network design. Areal configuration of the network is based on
river-basin accounting units designated by the Office of Water Data Coordi-
nation in consultation with the Water Resources Council. Primary objectives
of the network are (1) to assess areal variability of water-quality conditions
nationwide on a year-by-year basis and (2) to assess long-term changes in
stream quality.

Pesticide program is a network of regularly sampled water-quality
stations where samples are collected to determine the concentration and
distribution of pesticides in streams where potential contamination could
result from the application of the commonly used insecticides and herbicides.
Operation of the network is a Federal interagency activity.

Radiochemical program is a network of water-gquality stations where
samples are collected regularly to be analyzed for radioisotopes. The
streams sampled represent major drainage basins in the conterminous United
States.

DOWNSTREAM ORDER AND STATION NUMBER

The order of listing hydrologic-station records in Survey reports is
in a downstream direction along the main stream. All stations on a tributary
entering upstream from a main-stream station are listed before that station.
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A station on a tributary that enters between two main-stream stations is
listed between them. A similar order is followed in listing stations on
first rank, second rank, and other ranks of tributaries. The rank of any
tributary on which a station is situated with respect to the stream to
which it is immediately tributary is indicated by an indention in a list of
stations in the front of the report. Each indention represents one rank.
This downstream order and system of indention show which stations are on
tributaries between any two stations and the rank of the tributary on which
each station is situated.

Each gaging station, partial-record station, and water-quality station
is identified by a station number. These numbers are in the same downstream
order mentioned above. In assigning station numbers no distinction is made
between partial-record stations and gaging stations. Water-quality stations
located at or near gaging stations or partial-record stations have the same
number as the gaging or partial-record station. Gaps are left in the
series of numbers so that new stations may be established. The complete 8-
digit number for each station, such as 05407000 appears just left of the
station name and includes the 2-digit part number "05" plus the 6-digit
downstream order number "LOT000". 1In this report the records are listed in
downstream order by parts. The part number refers to an area bounded by
certain natural major drainage lines. Records in this report are in Part L
(St. Lawrence River basin) and Part 5 (Upper Mississippi River basin).
Records for a drainage basin encompassing more than one state can be
arranged in downstream order by assembling pages from the various state
reports by station number.

NUMBERING SYSTEM FOR GROUND-WATER DATA SITES

The ground-water data-site number is based on latitude and longitude.
The number provides the geographic location of the well and is a unique
number for each site. The number consists of 15 digits. The first six
digits denote the degrees, minutes, and seconds of latitude; the next seven
digits denote degrees, minutes, and seconds of longitude; and the last two
digits is a sequential number for wells within a l-second grid. Each
ground-water data site also is identified by a local number based on the
cadastral-survey system of the U.S. Government. The number consists of an
abbreviation of the county name, the township, range, and section, and a
four-digit number assigned to the well.

EXPLANATION OF SURFACE-WATER RECORDS

Collection and computation of data

The basic data collected at gaging stations consist of stage and
measurements of discharge of streams and stage, surface area, and contents
of lakes and reservoirs. In addition, observations of factors affecting
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the stage-discharge relation or the stage-capacity relation, weather
records, and other information are used to supplement base data in deter-
mining the daily flow or volume of water in storage. Records of stage are
obtained from direct readings on a nonrecording gage or from a water-stage
recorder that gives either a continuous graph of the fluctuations or a tape
punched at selected time intervals. Measurements of discharge are made

with a current meter, using methods adopted by the Geological Survey.

These methods are described in standard textbooks, in Water-Supply Paper 888,
and in U.S. Geological Survey Techniques of Water Resources Investigations,
book 3, chapter A6. :

Rating tables giving the discharge for any stage are prepared from
stage-discharge relation curves. If extensions to the rating curves are
necessary to estimate discharges greater than those measured, they are made
on the basis of indirect measurements of peak discharge (such as slope-area
or contracted-opening measurements, computation of flow over dams or
weirs), step-backwater techniques, velocity-area studies, and logarithmic
plotting. The daily mean discharge is computed from gage heights and
rating tables, and the monthly and yearly mean discharges are computed from
the daily figures. If the stage-discharge relation is subject to change
because of frequent or continual change in the physical features that form
the control, such as aquatic growth, debris, or scour and fill, the daily
mean discharge is computed by the shifting-control method, in which cor-
rection factors based on individual discharge measurements and notes by
engineers and observers are used in applying the gage heights to the rating
tables.

At stream-gaging stations where the stage-discharge relation is
affected by backwater from reservoirs, tributary streams, or other sources,
the slope method is used to compute discharge. The slope or fall is
obtained by means of an auxiliary gage separated from the base gage. At
some stations the stage-discharge relation is affected by changing stage;
at these stations the rate of change in stage is used as a factor in
computing discharge.

At stream-gaging stations when the stage-discharge relation is affected
by ice the discharge is computed on the basis of the gage-height record,
occasional winter discharge measurements, considering available information
on temperature and precipitation, and comparable records of discharge for
other stations in the same or nearby basins.

For some gaging stations there are periods without gage-height record
or the recorded gage height is faulty. For such periods the daily discharges
are estimated on the basis of recorded range in stage, prior and subsequent
record, discharge measurements, weather records, and comparison with records
for other stations in the same or nearby basins.
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Data in this report include a general description of the stations and
tabulations of daily and monthly figures. A table showing the daily
discharge and monthly and yearly discharges is given for gaging stations on
streams or canals. A monthly summary table of stage and contents or a
table showing the daily contents is given for gaging stations on lakes and
reservoirs. Records are published for the water year, which begins October 1
and ends September 30.

The description of the gaging station gives the location, drainage
area, period of record, notations of revisions of previously published
records, type and history of gages, general remarks, average discharge, and
extremes of discharge or contents. The location of the gaging station and
the drainage area are obtained from the most accurate maps available.
River mileage, given under "LOCATION" for some stations, is that determined
and used by the Corps of Engineers or other agencies. Periods for which
there are published records for the present station or for stations generally
equivalent to the present one are given under "PERIOD OF RECORD".

Previously published streamflow records of some stations have been
found to be in error on the basis of data or information later obtained.
Revisions of such records are usually published along with the current
records in one of the annual or compilation reports. In order to make it
easier to find such revised records, a paragraph headed "REVISED RECORDS"
has been added to the description of all stations for which revised records
have been published. Listed therein are all the reports in which revisions
have been published, each followed by the water years for which figures are
revised in that report. In listing the water years only one number is
given; for instance, 1965 stands for the water year October 1, 196k4, to
September 30, 1965. If no daily, monthly, or annual figures of discharge
are affected by the revision, the fact is brought out by notations after
the year dates as follows: "(M)" means that only the instantaneous maximum
discharge was revised; "(m)" that only the instantaneous minimum was
revised; and "(P)" that only peak discharges were revised. If the drainage
area has been revised, the report in which the revised figure was first
published is given. It should be noted that for all stations for which
cubic feet per second per square mile and runoff in inches are published,

a revision of the drainage area necessitates corresponding revision of all
figures based on the drainage area. Revised figures of cubic feet per
second per square mile and runoff in inches resulting from a revision of
the drainage area only are usually not published in the annual series of
reports.

The type of gage currently in use, the datum of the present gage above
mean sea level, and a condensed history of the types, locations, and
datums of previous gages used during the period of record are given under
"GAGE". 1In references to datum of gage, the phrase "mean sea level"
denotes "Sea Level Datum of 1929" as used by the Topographic Division of
the Geological Survey unless otherwise qualified.
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Information pertaining to the accuracy of the discharge records and to
conditions that affect the natural flow of the gaging station is given
under "REMARKS". For reservoir stations information on the dam forming the
reservoir, the capacity, outlet works and spillway, and purpose and use of
the reservoir is given under "REMARKS".

The average discharge for the number of years indicated is given under
"AVERAGE DISCHARGE"; it is not given for stations having fewer than 5
complete years of record or for stations where changes in water development
during the period of record cause the figure to have little significance.
In addition, the median of yearly mean discharges is given for stream—
gaging stations having 10 or more complete years of record if the median
differs from the average by more than 10 percent. Under "EXTREMES" are
given first, the extremes for the period of record, second, information
available outside the period of record, and last, those for the current
year. Unless otherwise qualified, the maximum discharge (or contents) is
the instantaneous maximum corresponding to the crest stage obtained by use
of a water-stage recorder (graphic or digital), a crest-stage gage, or a
nonrecording gage read at the time of the crest. If the maximum gage
height did not occur on the same day as the maximum discharge (or contents),
it is given separately. Similarly, the minimum is the instantaneous
minimum unless otherwise qualified. TFor some stations peak discharges are
listed with "EXTREMES FOR THE CURRENT YEAR"; if they are, all independent
peaks, including the maximum for the year, above the selected base with the
time of occurrence and corresponding gage heights are published in tabular
format. The base discharge, which is given in the table heading, is selected
so that an average of about three peaks a year will be presented. Peak
discharges are not published for any canals, ditches, drains, or for any
stream for which the peaks are subject to substantial control by man. Time
of day is expressed in 2L-hour local standard time; for example, 12:30 a.m.
is 0030, 1:30 p.m. is 1330. The minimums for these stations are published
in a separate paragraph following the table of peaks.

Skeleton rating tables are published, immediately following "EXTREMES",
for stream-gaging stations where they serve a useful purpose and the dates
of applicability can be easily identified.

The daily table for stream-gaging stations gives the mean discharge
for each day and is followed by monthly and yearly summaries. In the
monthly summary below the daily table, the line headed "TOTAL" gives the
sum of the daily figures. The line headed "MEAN" gives the average flow in
cubic feet per second during the month. The lines headed "MAX" and "MIN"
give the maximum and minimum daily discharges, respectively, for the month.
Discharge for the month also may be expressed in cubic feet per second per
square mile (line headed "CFSM"), or in inches (line headed "IN"), or in
acre-feet (line headed "AC-FT"). Figures for cubic feet per second per
square mile and runoff in inches are omitted if there is extensive regulation
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or diversion, if the drainage area includes large noncontributing areas, or
if the average annual rainfall over the drainage basin is usually less than
20 inches. In the yearly summary below the monthly summary, the figures
shown are the appropriate daily discharges for the calendar and water
years.

Footnotes to the table of daily discharge are introduced by the word
"NOTE". TFootnotes are used to indicate periods for which the discharge is
computed or estimated by special methods because of no gage-height record,
backwater from various sources, or other unusual conditions. Periods of no
gage-height record are indicated if the period is continuous for a month or
more or includes the maximum discharge for the year. Periods of backwater
from an unusual source, of indefinite stage-relation, or of any other
unusual condition at the gage site are indicated only if they are a month
or more in length and the accuracy of the records is affected. Days on
vwhich the stage-discharge relation is affected by ice are not indicated.
The methods used in computing discharge for various unusual conditions have
been explained in preceding paragraphs.

For most gaging stations on lakes and reservoirs the data presented
comprise a description of the station and a monthly summary table of stage
and contents. For some reservoirs a table showing daily contents or stage
is given. A skeleton table of capacity at given stages is published for
all reservoirs for which records are published on a daily basis, but is not
published for reservoirs for which only monthly data are given.

Data collected at partial-record stations follow the information for
continuous-record sites. Data for partial-record discharge stations are
presented in two tables. The first is a table of discharge measurements at
low-flow partial-record stations, and the second is a table of annual
maximum stage and discharge at crest-stage stations. The tables of partial-
record stations are followed by a listing of discharge measurements made at
sites other than continuous-record or partial-record stations. Occasionally,
a series of discharge measurements are made within a short time period to
investigate the seepage gains or losses along a reach of a stream or to
determine the low-flow characteristics of an area. Such measurements also
are given in special tables following the tables of partial-record stations.

Accuracy of field data and computed results

The accuracy of streamflow data depends primarily on (1) the stability
of the stage-discharge relation or, if the control is unstable, the frequency
of discharge measurements, and (2) the accuracy of observations of stage,
measurements of discharge, and interpretations of records.

The station description under "REMARKS" states the degree of accuracy
of the records. "Excellent" means that about 95 percent of the daily
discharges are within 5 percent; "good" within 10 percent; and "fair"
within 15 percent. "Poor" means that daily discharges have less than
"fair" accuracy.
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Figures of daily mean discharge in this report are shown to the
nearest hundredth of a cubic foot per second for discharges of less than
1 ft3/s; to tenths between 1.0 and 10 ft3/s; to whole numbers between 10
and 1,000 ft3/s; and to 3 significant figures above 1,000 ft3/s. The
number of significant figures used is based solely on the magnitude of the
figure. The same rounding rules apply to discharge figures listed for
partial-record stations.

Discharge at many stations, as indicated by the monthly mean, may not
reflect natural runoff due to the effects of diversion, consumption,
regulation by storage, increase or decrease in evaporation due to artificial
causes, or to other factors. For such stations, figures of cubic feet per
second per square mile and of runoff in inches are not published unless
satisfactory adjustments can be made for diversions, for changes in contents
of reservoirs, or for other changes incident to use and control. Evapor-
ation from a reservoir is not included in the adjustments for changes in
reservoir contents, unless it is so stated. Even at those stations where
adjustments are made, large errors in computed runoff may occur if adjust-
ments or losses are large in comparison with the observed discharge.

Other data available

More detailed information than that published for most gaging stations,
such as discharge measurements, gage-height records, and rating tables, is
on file in the district office. Also most gaging-station records are
available in computer-usable form, and many statistical analyses have been
made.

EXPLANTION OF WATER-QUALITY RECORDS

Collection and examination of data

Surface-water samples for analyses usually are collected at or near
gaging stations. The quality-of-water records follow the discharge records
at these stations.

The descriptive heading for water-quality records gives the period of
record for all water-quality data; the period of daily record for parameters
that are measured daily (specific conductance, pH, water temperature,
dissolved oxygen, and suspended-sediment discharge); extremes for the
period of daily record; extremes for the current year; and general remarks. .-

For ground-water-quality records, no descriptive statements are givén,
however, the well number, depth of well, aquifer, date of sampling or other
pertinent data are given in the table containing the chemical analyses.
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Water analysis

Most methods for collecting and analyzing water samples are described
in the U.S. Geological Survey Techniques of Water-Resources Investigations
listed on a following page.

One sample can define adequately the water quality at a given time if
the mixture of solutes throughout the stream cross section is homogeneous.
However, the concentration of solutes at different locations in the cross
section may vary widely with different rates of water discharge, depending
on the source of material and the turbulence and mixing of the stream.

Some streams must be sampled through several vertical sections to obtain a
representative sample needed for an accurate mean concentration and for use
in calculating load.

Chemical-quality data published in this report are considered to be
the most representative values available for the stations listed. The
values reported represent water-quality conditions at the time of sampling
as much as possible, consistent with available sampling techniques and
methods of analysis. In the rare case where an apparent inconsistency
exists between a reported pH value and the relative abundance of carbon
dioxide species (carbonate and bicarbonate), the inconsistency may be due
to a slight uptake of carbon dioxide from the air by the sample between
measurement of pH in the field or precipitation of carbonates and deter-
mination of carbonate and bicarbonate in the laboratory.

For water-quality stations equipped with monitors, the records consist
of daily maximum, minimum, and mean values for each parameter measured and
are based upon hourly punches beginning at 0100 hours and ending at
2400 hours for the day of record. Hourly values may be obtained from the
district office.

Water temperature

Water temperatures are measured at most of the water-quality stations.
In addition, water temperatures are taken at time of discharge measurements
for water-discharge stations. For stations where water temperatures are
taken manually once or twice daily, the water temperatures are taken at
about the same time each day. Large streams have a small daily temperature
change; shallow streams may have a daily range of several degrees and may
follow closely the changes in air temperature. Some streams may be affected
by waste-heat discharges.

At stations where recording instruments are used, maximum and minimum
water temperatures for each day are published.
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Sediment

Suspended-sediment concentrations are determined from samples collected
by using depth-integrating samplers. Samples usually are obtained at
several verticals in the cross section, or a single sample may be obtained
at a fixed point and a coefficient applied to determine the mean concen-
tration in the cross sections.

During periods of rapidly changing flow or rapidly changing concen-
tration, samples may have been collected more frequently (twice daily or,
in some instances, hourly). The published suspended-sediment discharges
for days of rapidly changing flow or concentration were computed by the
subdivided-day method (time-discharge weighted average). For periods when
no samples were collected, daily loads of suspended sediment were estimated
on the basis of water discharge, suspended-sediment concentrations observed
immediately before and after the periods, and suspended-sediment loads for
other periods of similar discharge. The accuracy of the sediment records,
under "REMARKS", is based on completeness of the record, number of samples
collected, and range in stage over which samples are collected. Suspended-
sediment discharge of less than 0.005 tons/day are reported as O.

At other stations, suspended-sediment samples were collected period-
ically at many verticals in the stream cross section.- Although data
collected periodically may represent conditions only at the time of obser-
vations, such data are useful in establishing seasonal relations between
quality and streamflow in predicting long-term sediment-discharge character-
istics of the stream.

In addition to the records of the quantities of suspended sediment,
records of the periodic measurements of the particle-size distribution of
the suspended sediment and bed material are included.

EXPLANATION OF GROUND-WATER-LEVEL RECORDS

Collection of the data

The ground-water-level data, published here, were collected from an
observation-well network designed to be representative of the prinecipal
aquifers locally.

Each well is identified by a 15-digit number based on latitude and
longitude and a local number provided for local needs.

Measurements are made in many types of wells, under varying conditions
of access and at different temperatures, hence, neither the method of
measurement nor the equipment can be standardized. At each observation
well, however, the equipment and techniques used are those that will
ensure that measurements at each well are consistent.
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Water-level measurements in this report are given in feet with reference
to land-surface datum (1sd). Land-surface datum is a datum plane that is
approximately at land surface at each well. If known, the altitude of the
land-surface datum above mean sea level is given in the well description.

The height of the measuring point (MP) above or below land-surface datum is
given in each well description. Water levels in wells equipped with

recording gages are reported for every fifth day and the end of each month
(eom).

Water levels are reported to as many significant figures as can be
Justified by the local conditions. For example, in a measurement of a
depth to water of several hundred feet, the error in determining the
absolute value of the total depth to water may be a few tenths of a foot,
whereas the error in determining the net change of water level between
successive measurements may be only a hundredth or a few hundredths of a
foot. For lesser depths to water the accuracy is greater. Accordingly,
most measurements are reported to a hundredth of a foot, but some are given
only to a tenth of a foot or a larger unit.

PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS

Thirty-two manuals by the U.S. Geological Survey have been published
to date in the series on techniques describing procedures for planning and
executing specialized work in water-resources investigations. The material
is grouped under major subject headings called books and is further divided
into sections and chapters. For example, Section A of Book 3 (Applications
of Hydraulics) is on surface water. The chapter, the unit of publication,
is limited to a narrow field of subject matter. This format permits
flexibility in revision and publication as the need arises. The reports
listed below are for sale by the U.S. Geological Survey, Branch of Distri-
bution, 604 South Pickett Street, Alexandria, VA 22304 (authorized agent
of the Superintendent of Documents, Government Printing Office).

NOTE: When ordering any of these publications, please give the title, book
number, chapter number, and "U.S. Geological Survey Techniques of
Water-Resources Investigations'.

1-D1. Water temperature-influential factors, field measurement, and data
presentation, by H. H. Stevens, Jr., J. F. Ficke, and G. F. Smoot:
USGS--TWRI Book 1, Chapter D1. 1975. 65 pages. $1.60.

2-D1. Application of surface geophysics to ground-water investigations, by
A. A. R. Zohdy, G. P. Eaton, and D. R. Mabey: USGS--TWRI Book 2,
Chapter D1. 197L4. 116 pages. $1.90.

2-E1. Application of borehole geophysics to water-resources investigations,
by W. S. Keys and L. M. MacCary: USGS--TWRI Book 2, Chapter El.
1971. 126 pages. $1.75.
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General field and office procedures for indirect discharge measure-
ments, by M. A. Benson and Tate Dalrymple: USGS--TWRI Book 3,
Chapter Al. 1967. 30 pages. $0.25.

Measurement of peak discharge by the slope-area method, by Tate
Dalrymple and M. A. Benson: USGS--TWRI Book 3, Chapter A2. 1967.
12 pages. $0.20.

Measurement of peak discharge at culverts by indirect methods, by G. L.
Bodhaine: USGS--TWRI Book 3, Chapter A3. 1968. 60 pages. $0.LO.

Measurement of peak discharge at width contractions by indirect
methods, by H. F. Matthai: USGS--TWRI Book 3, Chapter Ak. 1967.
Lh pages. $1.00.

Measurement of peak discharge at dams by indirect methods, by Harry
Hulsing: USGS--TWRI Book 3, Chapter A5. 1967. 29 pages. $0.30.

General procedure for gaging streams, by R. W. Carter and Jacob
Davidian: USGS--TWRI Book 3, Chapter A6, 1968, 13 pages. $0.20.

Stage measurements at gaging stations, by T. J. Buchanan and W. P.
Somers: USGS--TWRI Book 3, Chapter A7. 1968. 28 pages. $0.45.

Discharge measurements at gaging stations, by T. J. Buchanan and
W. P. Somers: USGS--TWRI Book 3, Chapter A8, 1969. 65 pages. $1.25.

Measurement of discharge by moving-boat method, by G. F. Smoot and
C.E. Novak: USGS--TWRI Book 3, Chapter All. 1969. 22 pages. $0.L40.

Fluorometric procedures for dye tracing, by J. F. Wilson, Jr.:
USGS--TWRI Book 3, Chapter Al2. 1968. 31 pages. $0.35. Not
currently available.

Aquifer-test design, observation, and data analysis, by R. W. Stallman:
USGS--TWRI Book 3, Chapter Bl. 1971. 26 pages. $0.70.

Introduction to ground-water hydraulics-a programed text for self-
instruction, by D. S. Bennett: USGS--TWRI Book 3, Chapter B2. 1976.
172 pages.

Fluvial sediment concepts, by H. P. Guy: USGS--TWRI Book 3, Chapter Cl.
1970. 55 pages. $0.65.

Field methods for measurement of fluvial sediment, by H. P. Guy and
V. W. Norman: USGS--TWRI Book 3, Chapter C2. 1970. 59 pages. $0.70.

Computation of fluvial-sediment discharge, by George Porterfield:
USGS--TWRI Book 3, Chapter C3. 1972. 66 pages. $1.15.
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04024334 LITTLE BALSAM CREEK AT PATZAUs WI-~CONTINUED
WATER-QUALITY RECORDS
PERIOD OF RECORD.~~WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976.

PERIOD OF DAILY RECORD,=~
SUSPENDEO~SEDTMENT DISCHARGE: OCTDBER 1975 TO SEPTEMBER 1976.

REMARKS + ~~SEDIMENT RECORDS ARE FAIR EXECPT FOR WINTER PERIOD WHICH ARE POOR. MEAN SUSPENDED-SEDIMENT CONCENTRATIONS
FOR MORE THAN 20 PERCENT OF THE YEAR ARE ESTIMATED.

EXTREMES FOR PERIOD OF DAILY RECORD¢w~

SUSPENDED~SEDIMENT CONCENTRATIONS: MAXIMUM OAILY MEAN, 20100 MG/L MAR. 303 MINIMUM DAILY MEANs 1 MG/L ON MANY
OAYS, MAXIMUM ORSERVEO, 1,330 MG/L MAR. 308 MINIMUM OBSERVEDs 1 MG/L ON MANY DAYS.

SUSPENDED~SEDIMENT DISCHARGE: MAXIMUM DAILYs 340 TONS (308 TONNES) MAR, 303 MINIMUM DAILYs 0 TON (0 TONNE) ON
MANY DAYS.

WATER QUALITY DATAs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

Water Water
tem- Dis- Specific tem- Dis- Specific
Date Time per- charge conduct- Date Time per- charge conduct-
ature (cfs) ance ature (cfs) ance
(&5} °C)
Jan. 28, 1976 1200 0.0 1.66 175 May 25, 1976 1500 12.5 1.02 220
Feb. 26, 1976 0900 2.0 2.84 75 June 22, 1976 1200 16.0 1.08 200
Mar. 18, 1976 1330 2.0 2.30 160 July 14, 1976 1530 15.0 0.89 140
Mar. 26, 1976 0900 1.5 12.9 80 Aug. 3, 1976 1200 12.5 0.97 220
Mar. 30, 1976 1130 0.0 61.9 <50 Sept. 3, 1976 1300 12.0 0.83 190
Mar. 30, 1976 1600 0.0 61.1 <50 Sept.21, 1976 1700 9.5 0.76 220
Apr. 21, 1976 1200 9.0 6.14 80
PARTICLE=SIZE DISTRIBUTION OF SUSPENDED SEDIMENT
SUS~ SUS. SUS. SUS.
PENDED SED. SED. SED.
ENSTAN~ SuS~- SEDI~- FALL FALL FALL
TANEOUS PENOED MENT DIAM, DIAM. DIAM.
DIS~ SEDI~- DIS- % FINER % FINER % FINER
TIME CHARGE MENT CHARGE THAN THAN THAN
DATE (CFS) (MG/L) (T/DAY) <002 MM <004 MM 008 MM
MAR ¢ 1976
30eee 11158 61 1330 219 - - -
lees 1645 58 1010 158 - - -
APR
Olees 0845 41 - - - - -
Olese 1510 S$3 146 21 19 27 31
02¢0e 1025 45 a7 11 9 12 15
SUS. SUS. SUS. SUS. SUS. SuS. SUS.
SEO. SED. SED. SED. SED. SED. SED.

FALL FALL SIEVE SIEVE SIEVE SIEVE SIEVE

OIAH. DIAM. OIAM. DIAM, DIAM, DIAM. DIAM.
% FINER % FINER % FINER % FINER % FINER % FINER % FINER

THAN THAN THAN THAN THAN THAN THAN
DATE 016 MM 031 MM <062 MM 125 MM +250 MM 4500 MM 1.00 MM

MAR ¢ 1976
3000 - - 17 24 44 85 100
3leee - - 12 16 32 83 100
APR
Oleas - - 7 12 33 89 100
Olees 39 46 52 61 79 23 100

02600 20 26 32 43 T2 90 100
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0402434 LITTLE BALSAM CREEK AT PATZAUs WI-~CONTINUED

SUSPENOED~-SEDIMENT DISCHARGE (TONS/DAY)s JANUARY TO SEPTEMBER 1976

MEAN MEAN MEAN
CONCEN- CONCEN= CONCEN-
TRATION LOADS TRATION LOADS TRATION LOADS
DAY (MB/L)  (T/NAY) {M6/L) (T/DAY) (M6/L)  (T/DAY)
JANUARY FEBRUARY MARCH
1 3 .02 3 01 6 0S5
2 3 «02 3 01 6 «0S
3 3 02 3 o0l 5 « 04
4 3 .02 3 o0l L] «04
L] 3 «02 3 «01 L «04
6 3 <01 3 <01 4 «03
7 3 .01 3 01 4 «03
8 3 .01 3 01 4 «03
9 3 0} 3 «01 4 03
10 3 0} 3 o0l 4 «03
11 3 0} 3 «01 4 «03
12 3 .01 3 .01 4 «03
13 3 .01 3 0} S 064
14 3 01 3 «01 4 «03
15 3 .01 3 o0l 4 «03
16 3 01 3 .02 4 «03
17 3 01 3 02 4 «03
18 3 0} 3 02 1 01
19 3 <01 3 02 S <04
20 3 «01 L} 02 8 10
21 3 .01 4 «02 11 .18
22 3 »01 L 02 12 .22
23 3 «01 4 «02 11 .18
24 3 01 4 03 15 38
25 3 01 S « 04 58 le7
26 3 01 1 «01 S0 1.8
27 3 01 6 «05 36 le6
28 3 «01 6 05 31 17
29 3 0} é «05 248 27
30 3 «01 Ltatd —— 2100 340
31 3 .01 ——— —— 250 37
MONTH Rt «36 —— 56 ——- 412.50
MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN- CONCEN= CONCEN= CONCEN=- CONCEN- CONCEN=-
TRATION  LOADS TRATION LOADS TRATION LOADS TRATION LDADS TRATION LDADS TRATION LOADS
DAY {MG/L)  (T/DAY) (MG/L)  (T/DAY) {MG/L) (T/DAY) (M6/L) (T/DAY) (MB/L)  (T/DAY) (MG/L) (T/DAY)
APRIL MAY JUNE JuLY AUGUST SEPTEMBER
1 110 15 S «06 1 [] 2 «01 1 [} 1 0
2 120 17 4 «0S 16 <04 2 01 1 [} 1 L]
3 140 17 6 07 1 (] 2 01 1 0 7 02
4 140 1s S 05 1 0 2 .0} 3 01 4 01
S 45 4e2 S «08 1 L] 2 o0l 1 [} 3 o081
L3 12 8.4 1 01 1 o 2 o0} 4 «01 3 01
7 56 Seb 1 01 3 »01 2 .01 4 <01 1 [}
8 S8 4.8 3 «02 - «02 1 L] 2 01 1 []
9 44 34 2 01 1 0 1 [ 2 1 [] 1 0
10 100 Te8 2 »01 1 [} 1 [] 1 0 2 []
11 31 te7 3 »01 1 [] 1 0 14 «04 1 ]
12 19 344 2 «01 1 [ 1 [] 1 [} L 0}
13 62 2.2 1 L] 1 [] 1 [] 1 0 (3 .0l
14 29 1ol L «01 1 [} 10 02 1 [} 1 L]
15 26 9.1 18 +05 [} «03 1 L] 1 [] 1 0
16 14 38 19 «05 s 02 1 (] 1 [} 1 [}
17 12 .28 18 +0S 10 .04 1 [] 1 [] 1 [
18 100 3.0 10 03 20 .15 1 0 1 L] 1 0
19 24 «60 16 «04 12 «06 1 L] 14 «04 1 []
20 11 «20 7 +02 12 «05 12 04 11 03 1 0
21 8 »13 2 01 13 «04 8 02 10 02 1 [}
22 100 3.1 1 [] 4 «01 S 01 2 (] 1 0
23 20 «6S 1 [] 4 .01 10 «03 1 (] 1 []
24 14 «3S 1 L] 7 «02 12 03 6 .01 1 (-]
25 12 22 2 «01 12 *06 7 .02 13 «03 1 0
26 10 ol4 1 ] 16 08 . #01 18 .02 1 [ ]
27 7 «08 1 0 1 [} I4 .02 10 .02 1 ]
28 7 08 8 s02 1 [] 18 «04 1 [} 3 <01
29 8 .08 16 +04 10 «04 . 01 1 [] 1 o
30 L] «05 1 0 1 [} 1 [} 1 (] 1 0
31 -——— —— 1 0 [ - 1 0 1 0 - .
MONTH ——- 121.21 - »68 - *68 - 32 L 25 Ll <08
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04024315 LITTLE BALSAM CREEK NEAR PATZAU. NI
LOCATION,==LAT #6°30°13%¢ LONG 92°14°05%, IN SW 1/4 SECe34¢ To47 Nov Re1S Wer DOUGLAS COUNTY, HYDROLOGIC UNIT
04010301, ON LEFT AANK AT COUNTY TRUNK HIGHWAY B CULVERTes 0.5 MI (0.8 KM) UPSTREAM FROM MOUTHes AND 1.2 MI
1.9 KM) NORTHWEST OF PATZAU.
DRAINAGE AREA.=-5.18 MI2 (13.42 KM2),
WATER=-DISCHARGE RECOROS
PERIOD OF RECORD.=--=NOVEMRER 1975 TO SEPTEMRER 1976.
GAGE.~~WATER-STAGE RECORDER. ALTITUDE OF GAGE IS B50 FT (259 M)s FROM TOPOGRAPHIC MAP,
REMARKS ,~~RECORDS GNOD EXCEPT THOSE FOR WINTER PERIDD AND THOSE BELOW 3.0 FT3/S (0.065 M3/S), WHICH ARE FAIR.
EXTREMES FOR CURRENT YEAR.~~MAXIMUM DISCHARGE DURING PERIOD NOVEMBER 1975 TO SEPTEMBER 1976 72 F'3/§/(2-00

::/?a ;;g. Sy GAGE HEIGHTy 4,89 FT (1,490 M)3 MINIMUMy 0,75 FT3/S (0,021 M3/S) SEPT, 15y GAGE HEIGHT, 3.60
. M),

DISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTORER 1975 TO SEPTEMBER 1976

MEAN VALUES

DAY oct NDV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 —— T+6 1.7 2.0 4.9 S4 3.0 1.5 1.2 90 «85

2 — 64 1.7 240 4.8 52 3.0 1.5 1.2 «90 «85

3 head S.0 1.7 2.1 4.5 46 2.9 1.4 1.2 90 «85

4 bt 3.8 1.6 2.1 4.1 3s 2.8 1.3 1.2 1.0 «BS

5 .- 3.1 1.6 241 3.9 46 2.7 1.2 1.2 1.0 -85

6 - 28 1.6 2.1 3.7 52 2.3 1.2 1.2 1.0 «80

7 L 246 1.6 2.1 3.5 46 2.2 1.2 1.3 1.0 «80

6 —— 244 1.6 2e1 3.3 34 2.1 1.2 1.2 1.0 «85
9 —— 242 1.6 2.2 3.1 26 2.0 1.2 1.2 1.0 «85
10 Rt 21 1.7 242 3.0 a8 1.9 1.5 1.2 1.0 85
1 -—- 2.0 1.7 2.2 3.1 16 1.6 leé 1.2 1.0 -85
12 Lhid 240 1.7 242 3.2 13 1.8 1.4 1.2 85 «85
13 bt 1.9 1.7 243 3.0 10 1.7 1.6 1.2 «90 «95
14 Rt 1.9 1.7 2.3 2.9 13 1.7 1.5 1.2 «95 «85
15 m— 1.8 1.7 2.3 2.6 13 1.7 1.8 1.2 95 75
16 - 1.8 1.7 2.3 2.7 9.8 1.6 1.6 1.2 «95 «80
17 5.3 1.8 le7 244 2.7 8.8 1.5 146 1.2 «90 «85
16 6.5 1.8 1.7 244 2.7 10 1.4 242 1.2 «90 «85
19 30 1.8 1.7 2.5 4.0 10 1.3 1.6 1.3 90 90
20 22 1.8 1.7 2.5 S.8 8.5 1.2 1.3 1.3 90 90
21 16 18 1.7 245 15 6.5 1.2 1.2 1.2 +85 «8S
22 17 1.8 1.7 246 13 10 1.2 1.2 1.2 +85 85
23 14 1e8 1.8 2.7 9.2 11 1.2 1.2 1.1 «85 «85
24 11 1.8 1.6 248 14 BeS 1.2 1.2 1.1 «85 +85
25 10 1.8 1.8 249 13 642 1.1 1.5 1ol +85 «85
26 9.2 1.8 1.9 3.2 20 4.8 1.1 1e64 1.0 -85 «85
27 8.2 1.7 1.9 4.0 18 - 80 1.1 1.3 1.0 «85 +85
28 7.6 1.7 1.9 4.6 26 3.4 1.1 142 1.0 +85 «85
29 T.2 17 2.0 4.6 51 3.1 1.1 1.2 1.0 «85 «AS
30 Te6 147 240 - 66 3.0 1.2 1.2 «95 «85 -85
31 i 1.7 240 - 56 —— 1.4 Lot <95 +85 -
TOTAL 7601 53.9 T4.3 372.9 59G.6 53,5 42.0 36400 28.25 25445
MEAN 2,45 1.74 2.56 12.0 2040 1.73 1.40 1.16 91 85
MAX T8 240 4.6 66 S4 3.0 2.2 1.3 1.0 95
MIN 1.7 1.6 2.0 27 3.0 1.1 1.2 «95 «65 «75
CFSM <54 «38 «56 2.63 4,38 38 31 «25 20 -19
INe 62 ohé «60 3.03 4.87 44 36 .29 .23 .21




32 STREAMS TRIBUTARY T0 LAKE SUPERIOR
04024315 LITTLE BALSAM CREEK NEAR PATZAUs WI-=CONTINUEO
WATER-QUALITY RECORDS
PERIOD OF RECORD.--SEPTEMBER 1975 TD SEPTEMBER 1976.

PERIOD OF DAILY RECORDe==
SUSPENDED-SEDIMENT DISCHARGE: NOVEMBER 1975 TO SEPTEMBER 1976.

REMARKS . ==SEDIMENT RECORDS ARE FAIR. MEAN SUSPENDED-SEDIMENT CONCENTRATIONS FOR MORE THAN 20 PERCENT OF THE
YEAR ARE ESTIMATED.

EXTREMES FOR PERIOD OF DAILY RECORB,~-
SUSPENDED-SEDIMENT CONCENTRATIONS: MAXIMUM DAILY MEANs 699 MG/L APRe 6% 19763 MINIMUM DAILY MEANs 1} MG/L ON
MANY DAYS. MAXIMUM OBSERVED, 734 MG/L MAR. 28, 19763 MINIMUM OBSERVEDs 1 MG/L ON MANY DAYS.
SUSPENDED-SEDIMENT DISCHARGE: MAXIMUM DAILYs I09 TONS (99 TONNES) APR. 63 MINIMUM DAILYs 0 TON (0 TONNE) ON
MANY DAYS,

WATER QUALLITY DATA, SEPTEMBER 1975 To SEPTEMBER 1976

SPE=
cIFIC FECAL  STREP-
INSTAN=  CON» PER-  COLI-  TOCOCCI
TANEOUS  DUCT=- TUR= 01S~ CENT FORM (COL=
0IS-  ANCE PH  TEMPER-  BID-  SOLVED SATUR-  (COL.  ONIES
TIME CHARGE (MICRO- ATURE Ty OXYGEN ATION PER PER
DATE (CFS) MHOS) (UNITS) (DEG C) (ST (MG/L) 100 ML) 100 M)
SEP » 197S
27e00 1050 1.8 190 7.7 6.0 1 - -- U 30
oct
2lees 1230 .2 220 1.8 6.0 o -- -- s m
NOV
1leee 0930 40 160 8.0 3.0 . - -- 3 s8
DEC
17eee 1000 1.8 160 7.6 .0 2 -- - h A
JAN » 1976
2.e0 1020 1.7 60 7.9 .0 2 - - <1 ps
Fi
eee 0915 1.s 60 6.9 .0 3 13,2 95 r e
MAR
18... 0800 2.7 180 7.8 .0 2 13,3 % ' 26
APR
W2eee 1530 56 ss 7.2 2.0 a0 11,9 9 Jro 43
13... 1000 1.7 190 6.1 8.0 1 - -- 83 5
JUN
09.0. 0900 1.2 228 8.1 13.5 1 - - f & 92
JuL
(2leee 1600 1.2 250 6.0 16.0 1 6.7 % 600 520
u
12...  10ls -85 230 - 15.0 3 9.4 o1 13 740
SEP
1Ses. 1400 .75 240 -- 14.0 2 10.1 98 #30 100
D1S- o1s-
NON-  DIS-  SOLVED SODIUM  SOLVED
CAR-  SOLVED  MAG-  DIS- AD- PO~
HARD= BONATE CAL~ NE- SOLVED SORP=- TAS- BICAR- CAR-
NESS HARD=  CIUM SIUM  SODIUM PERCENT  TION  SIUM  BONATE  BONATE
(CA9MG) NESS (ca) (MG) {NA) SODIUM RATIO [{,¢] (HCO3) (C03)
DATE (MG/L) (MG/L) (MGPL) (MG/L) (M8/L) tM6/L) (MG/L) tMG/L)
SEP » 1975
27eee 9 18 2% 8.2 3,7 8 o2 1.0 92 (]
oct
2leee 110 16 26 9.4 .2 8 .2 .9 115 °
NOV
1leee 67 18 17 6.0 2.7 8 o1 .8 60 °
DEC
17... 70 s6 17 6.7 2.8 8 .1 .5 17 °
JAN » 1976
p22eee 84 s 22 7.0 3,2 6 .2 N % °
Ileee 84 3 20 8.3 3.3 8 o2 o5 99 L]
MAR
18... 70 2 16 6.2 2.6 6 o1 o 8 °
APR
02.., 19 ] 5.0 1.7 .8 6 .l % 26 °
MAY
13... 87 7 21 8.5 3.0 7 .1 .8 98 °
JUN
09.., 100 « 26 9.6 3.8 7 .2 1.0 122 0
JuL
2lee. 100 s 26 8.9 3.7 7 .2 1.0 118 0
AUG
12000 110 7 26 9.3 sl 8 .2 9 124 -
SEP
15eee 1o S 27 9.6 4.1 8 2 9 125 -

B RESULTS BASED ON COLONY COUNT OUTSIDE THE ACCEPTABLE RANGE (NON-IDEAL COLONY COUNT) -



ALKA=
LINITY
AS
CACO3
OATE (MG/L)
SEP » 1975
2Teee
ocT
2leee 9
NOV
11leee 49
OEC
17eee 14
JAN » 1976
22eee 79
FES
11eee 81
MAR
18¢es 69
APR
02e0e 2}
MAY
13e0e 80
JUN
09... 100
Jut
2leee 97
AUG
12e0e 102
SEP
1540, 103
TOTAL
NITRITE
PLUS
NITRATE
{N)
DATE (MG/L)
SEP » 1975
2Teee «07
ocT
2leee «00
Nov
1leae .13
DEC
17eee .18
JAN » 1976
oo 22
1leee 26
MAR
10eee .20
APR
02e¢0e .10
MAY
13.., 10
JUN
0900 .12
Jut
2lese »21
AUG
12¢4e .22
EP
15440 32
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CARBON
OIOXIDE
(coz)

(MG/L)

TOTAL
KJEL=
DAML
NITRO=
GEN
(N)
tM6/L)
«07
.12
«53
35
.25
25

«31

.18
13
.10
.13
.13

WATER QUALITY DATAs SEPTEMBER 1975 TD SEPTEMBER 1976

018~
SOLVED
SULFATE
(S04)
{MGAL)
16
13
185
11
10
10
11

6.5

.
GEN
(N)

(MGZL)

0 L
.12
«66
53
7
«51
«S1
70
.28
.25
31
35
45

OIS~
SOLVED
CHLD=
RIDE
Ly
(M6/L)
2.9

3.6

2.6
3.3

TOTAL
NITRO=
GEN
(ND3)
{MG/L)
.62
.53
2.9
2.3
2.1
2.3
2.3
3.
1.2
1.1
1.4
1.6

018~
SOLVED
FLUO=-
RIOE
tFy
(MG/L)
S
2
3
ol
2
2
o1
o1
ol
ol
o}
ol
ol

s
PHORUS
P)
(M8/0)
.01
«01
.04
.02
°04
«03
«03
o1l
02
«01
«03
° 04
«03

01S-
SOLVED
SILICA
(S102)
tMG/L)
15
13
13
14
15
15
15
7.3
12
13
15
16
16

TOTAL
ORGANIC
CARBON
(C)
(M6/L)

we
we
6.2
-
15

—a

DIS-
SOLVED
SoLIDS
(REST~
DUE av
180 C)
(M6/0)

132
118
113
£33
112
123
117

58
108
132
129
129
138

PERI~
PHYTON
BIOMASS
ASH
WEIOWT
8/50 M
18.0
-
-
«000
-
-

-

1S.7

3.3
-

01S=

108
109

97

36
103
126
125
13}
139

PERI=
PHYTON
BIOMASS
TOTAL
DRY
WEIGHMT
6/SQ M

-
24.0

-

-

«000

-

-
32.7

-

T.69

.15
.15
17
«16
«08
«15
.18
.18
.18
.19

UNCOR=
RECTED
PERI=

PHYTON
CHLORD=
PHYLL B
MG/SQ M

-
.10
«00

“a
00
2.4
“a

-

DiS-
SOLVED
SOLIDS
(TONS

PER

OAY)

«38
1,22
oS4
51
50
«8S
8,77
50
43
42
30
28

UNCoR=
RECTED
PERL=
PHYTON
CHLORO=
PHYLL &
MG/50Q M

-
3.3

e

-
23.

-
26

-

33
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WATER GUALITY DATA, SEPTEMBER 1975 T0 SEPTEMBER 1976
SUS= D1S~ Sus- 01Is-
INSTAN= SUS- 018~ YOTAL PENDED  SOLVED TOYAL  PENDED  SOLVED
TANEOUS  TOVAL PENDED  SOLVED CAD- CAD- CAD- CHRO=-  CHRO- CHRO=- TOVAL
DIS=  ARSENIC ARSENIC ARSENIC MIuM MIUM MIuM MIUM MIUM Hium COBALY
TIME CHARGE (AS) (AS) (AS) [[=}] (co) (o) (CR) (CR) (CR) (Co)
DATE (CFS) W67L)  (UGKL)  (UG/L) UG/L)  (UBZL)  (UG/L)  tuG/L)  (UG/L)  (UG/L)  tUG/L)
OCY » 1975
2lece 1230 1.2 1 ° 1 1 1 [ <10 <10 [] [
JAN ¢ 1976
A22... 1030 1.7 1 ° 1 1 0 1 377 [] <10 1
PR
02400 1530 S6 [} [} [} 0 [} (] <10 0 <10 0
JuL
2Yees 1600 1.2 1 [} 1 1 1 [} <10 [} <10 [}
SUS=- 015~ SUS= 0IS~ oIS~ SUS= 01S= TOTAL
PENDED  SOLVED  TOTVAL PENDED  SOLVED YOYAL  SOLVED  YOYAL PENDED  SOLVED MAN-
COBALY COBALT COPPER COPPER  COPPER 1RON IRON LEAD LEAD LEAD GANESE
(o (o ey [111] 111 (FE) (FE) tPB) (PR tPB) (MN)
DATE (UG/L)  (UGZL)  (UG/L)  (UB/L)  (UG/L)  (UG/L)  (UG/L) wesL)  tUe/L)  (UB/L)  (UB/L)
oCY » 1975
21ees [} [ 3s 38 0 90 10 14 14 [} 10
JAN ¢ 1976
22000 ] 1 10 [} 10 400 270 2 [} 2 20
APR
02600 [ L] 10 10 [] 2400 190 3 2 1 90
2leee 0 0 L] L] 0 200 30 4 4 [} 10
SUS~- DIS~ SUS- D1S=
PENDED  SOLVED SUS- 01S= TOVAL PENDED  SOLVED SuS~- 015~
MAN= MAN- TOTAL PENDED  SOLVED  SELE=- SELE= SELE~ YOVAL PENDED  SOLVEOD
GANESE  GANESE MERCURY MERCURY MERCURY NIUM NIUM N1UM ZINC ZINC ZINC
tuN) (MN) (HG) {HG) {HG) (SE) {SE) (SE) N tZN) (ZN)
DAYE (UB/L)  (UB/ZL)  (UG/L)  (UB/L)  tUG/L)  tUG/L) twesLy (e wesL)  tue/L)  tUG/L)
0CT » 1975
2leee 10 <eS .0 <5 (] [ 0 60 60 4
JAN ¢ 1976
224e0 10 10 <5 .0 <5 1 1 [} ] [ [
APR
02¢0e 70 20 <5 .0 <,S 0 [ 0 20 10 10
Jut
21eee 10 o <eS o0 <eS 1 1 0 10 o 10
PESTICIDE ANALYSES
POLY=
CHLD=-
INSTAN- RINATED
TANEOUS NAPH= YOTAL
DIs~- YOVAL THA= TOTAL CHLDR=-  TYDTAL TOTAL TOTAL
TIME CHARGE PC8 LENES ALORIN DANE 000 ODE 00T
DATE (CFS) (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UB/L)  (UG/L)  (UG/L)
APR » 1976
":z... 1530 S6 .0 «00 «00 .0 «00 «00 «00
¥
130, 1000 1.7 0 «00 «00 .0 «00 <00 «00
TOVAL
TOTAL TOTAL TOTAL HEPTA= 01S~ TOTAL
o1~ oI~ YOTAL TOVAL MEPTA=  CHLOR SOLVED  YVOVAL MALA-
AZINON  ELDRIN ENORIN EVHION CHLOR EPOXIDE LINDANE LINDANE  THION
DAYE We/L)  (UG/L)  (UG/L)  (UG/L)  (UG/LY  (UG/L)  (UG/LY  (UB/LY  (UG/L)
APR » 1976
02¢0, . «00 «00 «00 +00 «00 - «00 «00
MAY
13e0. «00 «00 «00 «00 «00 «00 «00 «00 -
YOTAL TOYAL
METHYL  METHYL TOVAL YOTAL TOVAL
PARA- TRE- PARA= TOX~ TRI= YOTAL TOTAL TOTAL
THION THION THION APHENE  THION 204=D  24495-T  SILVEX
DAYE (UGZL)  (UG/ZL)  (UG/L)  (UB/L)  (UG/L)  (UG/L)  {(UB/L)  (UG/L)
APR o+ 1976
02e0e «00 «00 «00 [] «00 - - -
MAY
13600 «00 «00 «00 0 «00 «00 «00 «00
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QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, SEPTEMBER 1975 TO SEPTEMBER 1976

Date

Sept. 27, 1975

Oct. 21, 1975

Nov. 11, 1975

Dec. 17, 1975

Jan. 22, 1976

Feb. 11, 1976

Mar. 18, 1976

Time

1050

1230

0930

1000

1030

0915

0800

PHYTOPLANKTON

Organism

CHRYSOPHYTA
Bacillariophyceae

Achnanthes
Cocconeis
Cymbella
Navicula
Nitzschia
Synedra

TOTAL

CHRYSOPHYTA
Bacillariophyceae

Achnanthes
Cocconeis
Cyclotella
Cymbella
Gomphonema
Navicula
Nitzschia
Synedra

TOTAL

CHRYSOPHYTA
Bacillariophyceae

Achnanthes
Cocconeis
Cymbella
Eunotia
Meridion
Navicula
Nitzschia
Synedra

TOTAL

CHRYSOPHYTA
Bacillariophyceae
Achnanthes
Cocconeis
Cyclotella
Cymbella
Nitzschia
CYANOPHYTA
Myxophyceae
Anacystis
TOTAL

CHLOROPHYTA
Chlorophyceae
Kirchneriella
CHRYSOPHYTA
Bacillariophyceae
Achnanthes
Cocconeis
Nitzschia
CYANOPHYTA
Myxophyceae
Anacystis
TOTAL

CHLOROPHYTA
Chlorophyceae
Chlamydomonas
CHRYSOPHYTA
Bacillariophyceae
Achnanthes
Cocconeis
Navicula

TOTAL

CHRYSOPHYTA
Bacillariophyceae
Achnanthes
Cymbella
Meridion
Navicula
Nitzschia
TOTAL

Count
(cells/ml1)

22
65

19
10

34

22
13

43

Percent
of total

33

20

50

20

14

57
29

50
30
10

Sampling
method

Grab

sample

Grab
sample

Grab
sample

Grab
sample

Grab
sample

Grab
sample

Grab
sample
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QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLNGICAL DATA, SEPTEMBER 1975 TO SEPTEMBER 1976

PHYTOPLANKTON
Count Percent Sampling
Date Time Organism (cells/m1) of total method
Apr. 2, 1976 1530 CHLOROPHYTA Grab
Chlorophyceae sample
Ankistrodesmus 19 4
CHRYSOPHYTA
Bacillariophyceae
Achnanthes 38 7
Eunotia 0
Fragilaria 94 18
Gomphonema 38 7
Melosira 19 4
Navicula 56 11
Nitzschia 56 11
Pinnularia 19 4
CYANOPHYTA
Myxophyceae
Oscillatoria 190 36
TOTAL 530
May 13, 1976 1000 CHLOROPHYTA Grab
Chlorophyceae sample
Scenedesmus 230 27
CHRYSOPHYTA
Bacillariophyceae
Achnanthes 290 33
Cyclotella . 230 27
Navicula 58 7
Nitzschia 58 7
TOTAL 880
June 9, 1976 0900 CHRYSOPHYTA Grab
Bacillariophyceae sample
Achnanthes 2,100 79
Nitzschia 270 10
Pinnularia 67 3
Synedra 200 8
TOTAL 2,600
July 21, 1976 1600 CHRYSOPHYTA Grab
Bacillariophyceae sample
Achnanthes 190 52
Cocconeis 58 16
Cymbella 29 8
Gomphonema 14 4
Navicula 29 8
Nitzschia 43 12
TOTAL 360
Aug. 12, 1976 1015 CHRYSOPHYTA Grab
Bacillariophyceae sample
Achnanthes 200 63
Amphora 17 5
Cocconeis 33 11
Gomphonema 17 5
Meridion ]
Navicula 33 11
Nitzschia 17 s
TOTAL 320
Sept. 15, 1976 1400 CHRYSOPHYTA Grab
Bacillariophyceae sample
Cocconeis 26 21
Cymbella 7 5
Navicula 39 32
Neidium 13 11
Nitzschia 33 26
CYANOPHYTA
Myxophyceae
Lyngbya 0
Spirulina 5

7
TOTAL 120



Nov.
Nov.

Jan.
Jan,
Feb.
Mar.

Date

1975
1975
1975
1976
1976
1976
1976

STREANS TRIBUTARY TO LAKE SUPERIOR
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WATER QUALITY DATA» SEPTEMBER 1975 YO SEPTEMBER 1976

Water Wa
. tem- Dis- Specific te;?r
Time per- charge conduct- Date Time per-
asure (cfs) ance ature
o °c
0930 3.0 4.01 - Mar. 26, 1976 1000 1.
1100 3.0 5.49 130 Mar. 30, 1976 1030 0.3
1045 0.0 1.83 - Apr. 21, 1976 1300 8.5
1030 0.0 1.74 60 May 25, 1976 1600 15,
1300 0.0 1.96 70 June 22, 1976 1300 17.0
1400 2.0 3.18 165 Sept. 3, 1976 1300 12.0
0900 0.0 2.73 180 Sept.21, 1976 1600 10.0
SUSPENDED SEDIMENT OISCHARGE
SYS=
PENDED
INSTAN= SUS= SEDI~
TANEOUS PENDED MENT
TEMPER- [1} -2 SEDI- 01S=
TINE ATURE CHARGE MENT CHARGE
DATE {DES C) {CFS) (MG/L)  (T/DAY)
oCT » 1995
2leee 1230 8.0 1.2 1 «00
NOV
1leee 0930 3.0 4.0 ] «06
PARTICLE=SIZE DISTRIBUTION OF SUSPENDED SEDIMENT
SUS=- SUS. SUSe SUSe
PENDED SED. SED. SED»
INSTAN= SUS~ SEDI- FALL FaLt FALL
TANEOUS PENDED MENT DIAM. DIAM, DIAM.
01IS= SEDI~ 0IS- % FINER % FINER & FINER
TIME CHARGE MENT CHARGE THAN THAN THAN
DATE (CFS) (MG/L) (T/DAY) 002 MM  +004 MM 008 MM
MAR » 1976
30ees 1000 64 446 77 23 25 27
3leee 1615 63 412 10 9 n 13
APR
0lece 1008 48 159 21 24 26 31
0lese 1350 56 264 40 14 18 23
0200 0915 43 158 18 10 14 17
SUSe SUS. SUS. SUS. SUS. SUS. SUSe
SED. SED. SED. SED. SED. SED. SED.
FALL FALL SIEVE SIEVE SIEVE SIEVE SIEVE
DIAM. DIAM. DIAM. NIAM, DIAM. DIAM, DIAM.
% FINER % FINER % FINER % FINER % FINER % FINER & FINER
THAN THAN THAN THAN THAN THAN THAN
DATE 016 MM o031 MM ,062 MM o125 MM 250 MM 500 MM  1.00 MM
MAR » 1976
30eee 30 35 39 48 70 96 100
3lese 16 21 24 33 58 93 100
APR
Olees 3s 42 49 66 84 94 100
O0lees 27 33 37 44 66 9% 100
02e0e 20 26 30 41 T0 97 100

Dis-
charge
(cfs)

18.4

65.8
6.35
1.06
1.10

37

Specific
conduct-
ance

170
<50
100
220
220
200
220
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SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY)s NOVEMBER 1975 TO SEPTEMBER 1976

MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN- CONCEN=- CONCEN~- CONCEN- CONCEN=- CONCEN=~
TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION  LOADS
DAY (MG/L)  (T/DAY)  (MB/L) (T/DAY)  (MG/L)} (T/DAY)  (MG/L) (T/DAY)  (MB/L) (T/DAY)  (MG/L) (T/DAY)
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
1 ——- ——- 18 «38 3 »01 5 .03 26 «34
2 ——— ——- 17 .29 3 .01 5 +03 25 .32
3 -—— —— 12 .16 3 «01 6 «03 24 .29
4 ——— ——- 9 «09 2 +01 6 +03 22 24
5 -—— e 6 «05 2 »01 6 «03 20 .21
6 ——— ——— 5 «04 2 «01 6 «03 18 .18
7 -—- —— 5 o 04 2 «01 6 «03 17 .16
8 -—— -—— 4 +03 2 «01 6 «03 16 .14
9 -—— -—— 4 .02 2 «01 7 04 14 12
10 -—- - 6 «03 3 «01 7 04 13 a1
11 - ——— s .03 3 «01 6 04 14 .12
12 -—- ——— S «03 3 «01 7 +04 15 .13
13 -—— ——— 5 «03 3 «01 8 «0S 13 o11
14 -—— ——— s +03 3 «01 8 «05 12 «09
15 ——— - 4 02 3 «01 8 «05 12 «09
16 - —— 3 «01 3 .01 8 «0S 10 .07
17 13 .19 2 +01 3 «01 9 «06 10 07
18 13 .28 4 «02 3 .0} 9 «06 10 «07
19 12 7.0 3 «02 3 .01 9 «06 21 23
20 53 4.0 4 «02 3 «01 9 «06 32 «50
21 42 1.8 & .02 3 «01 9 «06 208 20
22 44 2.0 4 «02 4 .02 10 «07 20 «80
23 38 leé 4 «02 4 .02 11 «08 70 2.4
24 30 «89 4 «02 [ .02 11 .08 86 3.1
25 28 76 4 «02 4 «02 12 «09 17 «60
26 2s 62 4 «02 5 »03 14 .12 235 13
27 22 49 3 «01 s «03 20 .22 240 12
28 20 o4l 3 «01 4 «02 24 «30 333 27
29 19 «37 3 «01 s «03 24 «30 439 60
30 20 o8] 3 «01 s «03 -—— ——- 349 61
31 -—— ——- 3 «01 5 «03 ——- ——— 256 39
MONTH ——— ——— ——— 1.52 ——— Y ——— 2.16 - 242,49
MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN- CONCEN- CONCEN=- CONCEN=- CONCEN- CONCEN=-
TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION  LOADS
DAY (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)
APRIL MAY JUNE JuLY AUGUST SEPTEMBER
1 257 37 10 «08 4 .02 1 [ 1 [ 2 0
2 256 37 9 +07 4 .02 1 [ 1 [ 3 «01
3 118 15 7 «05 2 «01 1 0 1 [] 4 «01
3 410 46 s «04 2 «01 1 ] 3 «01 1 (]
5 375 60 6 .04 & «01 1 0 5 «01 2 0
6 699 109 4 «02 4 .01 1 [ 2 «01 1 0
7 404 s2 2 «0) 6 «02 2 .01 5 .01 4 «01
8 327 33 3 .02 6 .02 1 0 2 «01 2 °
9 168 14 4 .02 4 .01 1 0 3 .01 3 «01
10 88 6.9 4 .02 6 .02 1 [ 4 «01 1 [J
11 40 2.1 & .02 [ .02 1 [ 14 . 1 [
12 23 «83 4 «02 9 «03 1 0 2 0 1 [
13 15 42 1 ° 6 .02 1 0 2 (] 1 [
14 51 2.0 6 «03 6 .02 1 [ 10 «03 1 0
15 19 «65 3 .02 14 «07 s «02 1 (] 1 [}
16 9 24 & .02 1 «05 1 0 1 [ 1 (]
17 7 o17 6 «02 2 «01 1 0 1 0 2 [
18 48 1.5 5 «02 9 »05 1 0 1 [] 2 0
19 12 +36 5 .02 1 [ 11 «06 1 [ 2 [
20 8 .19 8 «03 1 [ 21 «10 1 ° 2 0
21 7 .14 8 «03 1 0 6 .02 2 [ 2 [
22 124 S.1 6 .02 4 «01 4 «01 2 0 2 [
23 50 1.6 6 .02 1 0 3 «01 2 0 2 []
24 16 «35 4 «01 4 «01 3 +01 14 «03 2 [
25 13 .23 4 +01 L «02 3 .01 2 ] 2 [
26 12 .16 4 «01 4 .02 9 .02 2 0 2 [
27 12 .12 & «01 1 [ 2 «01 2 [ 2 [
28 14 .14 4 «01 1 [ 2 »01 2 0 2 0
29 16 «13 [ .02 1 [ 2 .01 2 [ 2 [
30 9 .07 4 «01 1 3 1 0 2 [ 2 0
31 ——— ——— 6 «02 ——- - 2 «01 2 0 ——— -—
MONTH w—— 42640 -—— .74 cea .48 ——— o3 -—- .17 ——- .04
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04024318 LITTLE BALSAM CREEK TRIBUTARY NEAR PATZAUs WI
LOCATION.~=LAT 46°30°12%, LONG 92%34°)B"y IN NE 1/4 NE 1/4 SEC.4s To46 Nos R.1S Wes DOUGLAS COUNTY, HYDROLOBIC
UNIT 04010301, ON RIGHT BANK AT BRIDGE ON COUNTY TRUNK HIGHWAY Bs 030 MI (0.48 KM) UPSTREAM FROM LITTLE
BALSAM CREEKs AND 1¢3 MI (2.1 KM) NORTHWEST OF PATZAU.

DRAINAGE AREA.~=0.54 MI2 (1.399 KM2).

WATER-DISCHARGE RECORDS
PERIOD OF RECORD.==JANUARY TO SEPTEMBER 1976.
GAGE «=~WATER-STAGE RECORDER. ALTITUDE OF GAGE IS 870 FT (265 M)s FROM TOPOGRAPHIC MAP,
REMARKS « ~=RECORDS GOOO EXCEPT THOSE FOR WINTER PERIODS AND THOSE ABOVE 1.8 FT3/S (0.051 M3/S), WHICH ARE FAIR.

EXTREMES FOR CURRENT YEAR.-=JANUARY TO SEPTEMBER 1976: MAXIMUM DAILY DISCHARGE DURING PERIDD OF RECORD, 20
FT3/S (0.566 M3/S) MAR. 303 NO FLOW ON MANY DAYS MAY TOo SEPTEMBER.

DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTDBER 1975 TO SEPTEMBER 1976
MEAN VALUES

DAY oct NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 «08 «07 1.0 2.3 «09 «03 0 [
2 «08 «06 1.0 2.4 el0 «03 0 0
3 07 «06 96 le6 .10 02 [ 0
4 07 «06 92 1.2 «0B «01 [ ] [}
S «07 «06 «86 1.6 «06 0 0 «01
6 07 «06 «82 1.4 «04 0 0 [
7 <06 «06 76 1.0 +03 0 0 0
8 «0S «06 74 «75 «03 [ 0 0
9 «04 <06 70 «66 «03 0 [] 0
10 «04 «06 <68 «69 «03 0 0 o
11 «03 «06 «66 bl «03 [} 0 «01
12 «03 «06 «64 «25 «03 <01 0 o
13 <03 «06 +60 .22 «03 «03 [ []
14 «03 «06 +58 <38 «03 02 0 0
15 «03 «06 «56 «40 04 «09 0 [}
16 «03 «07 «54 «23 «03 23 0 0
17 «03 «07 «S2 .19 +03 «06 [ [
18 «04 «08 «52 «53 «02 +50 [} ]
19 «04 «08 54 «56 «02 .13 02 [
20 «04 «09 «56 26 02 «04 0 0
21 «0S el0 «60 17 +01 «01 [} [
22 «05 .12 «70 1.2 02 0 .10 0
23 «05 14 1.0 79 «01 0 0 0
24 «06 «18 Se0 «49 «01 ] [ 0
25 «06 «70 9.2 .29 0} «01 ] [
26 «06 le2 13 17 o 0 0 0
27 «07 1.2 15 .12 [ 0 0 0
28 07 lel 18 .10 [ ] 0 0 0
29 07 1.1 19 «09 [ [} [] 0
30 «07 ——— 20 «09 0 0 [ 0
3 «07 - Se7 ———— 0 - o 0 ——
TOTAL 1.64 Telé 121436 20432 «93 1.22 12 «02 0
MEAN «053 25 3.9 «68 +030 «04] «004 «0006 0
MAX «08 1.2 20 244 .10 <S50 .10 01 0
MIN +03 «06 52 «09 0 0 ] [ ]
CFSM «08 «39 6e11 1.06 «05 «06 «006 0 [}
INe .10 o4l 7.04 l.18 «05 07 +007 <001 ]
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WATER-QUALITY RECORDS
PERIOD OF RECORD.=--JANUARY TO SEPTEMBER 1976,

PERIOD OF DAILY RECORD.==
SUSPENDED-SEDIMENT DISCHARGE: JANUARY TO SEPTEMBER 1976.

REMARKS o ==SEDINENT RECORDS ARE POOR. MEAN SUSPENDED=-SEDIMENT CONCENTRATIONS FOR MORE THAN 20 PERCENT OF THE
YEAR ARE ESTIMATED. ON MANY DAYS THERE WERE MEASUREABLE SUSPENDED-SEDIMENT CONCENTRATIONS FOR MEAN DISCHARGE
g: LESS THAN 0,01 CUBIC FEET PER SECONDs SUSPENDED-SEDIMENT DISCHARBE WAS LESS THAN 0.005 TONS (0.005 TONNES)
R DAY,

EXTREMES FOR PERIOD OF DAILY RECORD.==
SUSPENDED-SEDIMENT CONCENTRATIONS: MAXIMUM DAILY MEANs 239 MG/L AUG. 4% MINIMUM DAILY MEAN, 0 MG/L ON MANY
DAYSe MAXIMUM OBSERVEDs 327 MG/L AUG, 43 MINIMUM OBSERVEQs O MG/L ON MANY DAYS.

SUSPENDED-SEDIMENT DISCHARGE: MAXIMUM DAILYs 1.5 TONS (1.4 TONNES) MARe 293 MINIMUM DAILYs O TON (0 TONNE)
ON MANY DAYS,

WATER QUALITY DATA, JANUARY TO SEPTEMBER 1976

Water Water X i s
tem- Dis- Specific tem- Dis- Spec;ﬁf
Date Time per- charge conduct- Date Time per- charge conduct
ature (cfs) ance ature (cfs) ance
°) ©o
15.0 60
Jan. 6, 1976 1400 - 0.11 125 Mar. 30, 1976 0900 0.0
Jan. 29: 1976 0915 0.0 0.07 <50 Mar. 31, 1976 0900 0.0 3.23 <;g
Feb. 26, 1976 1200 0.5 1.06 60 Apr. 8, 1976 1030 2.5 3.16 n
Mar. 26, 1976 1300 4.0 5.01 75 Apr. 21, 1976 1300 8.0 .
PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT
SUS= SUS. SuS. SUS.
PENOED SED. SED. SED.
INSTAN=- SUS= SEDI- FALL FALL FALL
TANEOUS  PENDED MENT DIAM, DIAM,. DIAM.
01S- SEOI- DIS- & FINER % FINER % FINER
TIMNE CHARGE MENT CHARGE THAN THAN THAN
DATE (CFS) (M6/L) (T/DAY) <002 MM o004 MM .008 MM
MAR » 1976
30eee 1700 18 53 246 44 47 51
SUS. SUSe SUS. SUS. SUS. SUSe. SUS.
SEDe SED. SED. SED. SED. SED. SED.
FALL FALL SIEVE SIEVE SIEVE SIEVE SIEVE
DIAM. DIAM. D1AM. OIAM. DIAM. DIAM, DIAM.
% FINER % FINER % FINER % FINER % FINER % FINER % FINER
THAN THAN THAN THAN THAN THAN THAN
DATE o016 MM ,03) MM o062 MM 125 MM <250 MM 500 MM 1.00 MM
MAR » 1976

300 S4 59 61 68 82 97 100



STREAMS TRIBUTARY YO LAKE SUPERIOR 41
04024318 LIVTLE BALSAM CREEK TRIBUTARY NEAR PATZAUs WI-=-CONTINUED

SUSPENDED-SEDIMENT DISCHARGF (TONS/DAY)s JANUARY TD SEPTEMBER 1976

MEAN MEAN MEAN
CDNCEN~ CONCEN~ CONCEN=-
TRATION LOADS TRATION LOADS TRATION LOADS
DAY (MG/L)  (T/DAY) (M6/L)  (T/DAY)  (MG/L) (T/DAY)
JANUARY FEBRUARY MARCH
1 12 0 e (] 18 «05
13 10 0 8 [ 16 »04
3 10 0 9 0 15 04
4 10 [} 9 [ 14 «03
5 10 [} 10 [} 12 «03
6 10 0 10 [] 11 .02
7 10 0 10 0 10 »02
8 10 [ 11 (] 10 »02
9 12 [ 11 [ 9 »02
10 10 0 12 ] e «01
11 10 (] 12 [] 6 «01
12 10 0 13 [} 6 «01
13 10 [} 14 0 5 »01
14 9 0 14 [} 5 «01
15 9 (] 15 (] 4 .01
16 9 (] 16 [} 4 01
17 [:] [} 16 [} 4 «01
18 ] 0 17 [ 3
19 [} 0 18 [} 4 «01
20 [} 0 18 [} 6 «01
21 8 o 19 +01 14 «01
22 8 [} 20 «01 7 «01
23 L] [] 21 «01} 13 «04
24 6 [} 22 «01 15 20
25 7 0 23 +04 8 «20
26 4 [} 28 «08 10 «35
27 L4 0 23 «07 18 «87
28 14 0 21 «06 13 «63
29 7 (] 19 +06 30 1.5
30 1 ] e “wm 19 1.0
31 e (] - - 17 286
MONTH e [} - «35 - Sebs
MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN- CONCEN- CONCEN- CONCEN= CONCEN-~ CONCEN=~
TRATION LOADS TFRATION LOADS TRATION LOADS TYRATION LOADS TRATION LOADS TYRATION LOADS
DAY (MG/L)  (T/DAY) (MG/L)  (T/DAY) (M6/L) (Y/DAY) (M6/L)  (T/DAY) (MG/L)  (Y/DAY) (MG/L)  (T/DAY)
APRIL MAY JUNE JuLY AUGUSY SEPTEMBER
1 18 12 1s [] 14 [ 3 0 98 «08 0 0
2 23 .21 10 0 4 [} 3 0 142 o1l [ [
3 ] «03 -] [] 5 [ 31 [} 288 «07 0 0
4 -] «03 6 [ 5 [} 32 0 239 [ 0 [
s 10 «05 5 0 6 [} 32 [ 41 [} o o
6 11 «04 3 [} 7 [] 32 0 [3] 0 o [
L4 13 «04 3 [ a [] 33 0 41 [} 0 [
8 15 «03 7 [ 9 [} 33 0 42 [ 0 0
9 11 «02 4 [ 11 [} 34 [ 43 0 [ [
18 10 .02 s (] 12 [} 34 [ 4 [} ° 0
11 12 «01 19 [ 14 [] 3 [ 36 [} 0 0
12 12 +01 17 [ 17 [ 35 [} 34 0 [} 0
13 12 «01 13 [] 19 [] 3s [] ] 0 0 [.]
14 12 «01 11 0 22 [ 36 -ty [ [ 0 0
15 12 «01 10 [} 26 «01 36 ] (] (] o o
16 10 «01 7 [ 19 «01 36 [] ] [ [} [}
17 15 «01 2 (] 6 [ 37 [ [ 0 [ []
18 26 .04 1 [ 31 «05 37 [ 0 0 [ 0
19 19 «03 4 0 26 »01 36 [ [} (] [ []
28 17 «01 L3 [ 19 [ 32 [ [} [ 0 [
21 14 «01 S [ 12 [} 14 [ [} [] 0 (]
22 21 «10 6 0 15 [ e [ [ [} [} [}
23 10 02 6 [] 28 (] 4 [ 0 [} [} [}
24 14 «02 6 0 33 0 5 [ [ [} [ []
25 20 .02 6 [ 38 [} 14 «01 [} [ 0 0
26 N «01 6 ° 29 [] 11 .01 0 0 [} 0
27 44 «01 7 [ 34 [] 16 «01 [ 0 [} [}
28 44 «01 7 0 16 [ 23 «02 0 0 0 0
29 23 «01 7 0 20 [} 33 «03 [] 0 [} []
30 18 [] 7 0 30 0 47 «04 8 [ 0 [
31 e ——- 8 0 - —— 68 <06 0 0 ['] 0
MONTH ana «95 ame [ - «08 - .19 ——- .26 [} [
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STREAMS TRIBUTARY TO LAKE SUPERIOR
04024430 NEMADJI RIVER NEAR SOUTH SUPERINRs WI

LOCATION.=~LAT 46°38700%y LONG 92°05¢38%, IN SW 1/4 SEC.14s Te48 Noy Rel4 We» DOUGLAS COUNTY, HYDROLOGIC UNIT
04010301s ON RIGHT BANK AT DOWNSTREAM SIDE OF BRIDGE ON COUNTY TRUNK HIGHWAY Cy 2.0 MI (3.2 KM) SOUTH OF
SOUTH SUPERIOR AND 7.8 MI (12.6 KM) DOWNSTREAM FROM BLACK RIVER.

DRAINAGE AREA.-~-422 MIZ (1,093 KM2),

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.~--DECEMBER 1973 T6 CURRENT YEAR.

REVISED RECORDS.~-WRD WI=75~-]:

GAGE «~=WATER=-STAGE RECORDER.

1974 ¢

M.

ALTITUDE OF GAGE IS 628 FT (191 M)s FROM TOPOGRAPHIC WAP,
REMARKS . ~=RECORDS GOOD EXCEPT THOSE FOR WINTER PERIOD, WHICH ARE FAIR.

EXTREMES FOR PERI00 OF RECORD,--MAXIMUM DISCHARGE, 5,880 FT3/S (166 M3/S) MAR, 31s 19764 GAGE HEIGHTs 21.73 FT
(6,623 M)3 MINIMUMy 30 FT3/S (0.85 M3/S) AUG. 29y SEPT. S» 6+ 8-10s 1976+ GAGE HEIGHT, 3.49 FT (1.064 M),

PEAK DISCHARGES ABOVE BASE OF 2v000 FT3/S (56.6 M3/S) FOR WATER YEAR 1974 AND 1975!

DATE

NOV, 21+ 1973
APR, 14, 1974
MAY 12,1974
JUNE 7, 1974
JUNE 11, 1974

TIME

UNKNOWN

UNKNOWN
0700
1300
0100

OTSCHARGE
(FT3/5) (M3/s
34400 96,3
3s700 105
2,580 73.1
39460 98.0
Se770 163

GAGE HEIGHT
) (FD [{}]
UNKNOWN
ICE JAM
14.81 4,515
1737 5.296
21.61 6,587

APR,
APR,
JUNE
JUNE

EXTREMES FOR CURRENT YEAR.-=PEAK OISCHARGES ABOVE BASE OF 2,000

DATE

NOV. 20

TIME

1000

OISCHARGE
(FY3/S) (M¥S)
24490 70.6

GAGE HEIGHT
(FT) (M)
14.51 4.423

OATE

MAR.

DATE

24y 1
300 1
13, 1
30, 1

975
975
975
97s

TIME

0400
1600
0600
0800

01

(FT

SCHA
3/s)

4,850
45060
24920
49490

RGE

(M 3/5)

137

118
G2e7

127

FT3/S (56,6 M3/5) AND MAXIMUM (¥):

3

TIME

olo00

(F
5

DISCHARGE
T3/S) (M¥s)
»880 166

GAGE HEIGHT
(FT) (M)

20440
19.10
15.84
19.86

6,218
$.822
4,828
6,053

GAGE HEIGHT

(FTy

(M)

21.73 6.623

MINIMUM DISCHARGEs 30 FT3/S (0.85 M3/S) AUG. 295 SEPT, Sy 6+ 8=10y BAGE HEIGHTy 3.49 FT (1.064 M),

14
»
<

VRN VN, WN-

10

TOTAL
MEAN
MAX
MIN
CFSM
INe

2189
T0.6

RATING TABLES (GAGE HEIGHTs IN FEEYs AND OISCHARGE, IN CUBIC FEET PER SECOND).
(STAGE-OISCHARGE RELATION AFFECTED BY ICE NOV. 10 TO MAR, 30e)

Iy
IS
5
7
9

-0
5
-0
-0
.0

O0CT. 1 TO MAR. 31

46
104
170
486
896

11.0 19420
14,0 29320
17.0 3,330
21.0 59270
2240 6,120

3.5
4.0
Se0
7.0
9.0

APR, 1 TO SEPT. 30

31
12
172
486
G96

11.0
14.0
17.0

21.0

14420
24320
3,330
Se270

DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

10
144 1
49
.17
.19

CAL YR 1975 TOTAL
WTR YR 1976 TOTAL

$00

460
410
390
360
350

244
341
300

67
«81
90

S

148434
112216

DEC
320

110
110

720
185
320
110
obé
«50

MEAN 407
MEAN 307

JAN FEB MAR APR
110 B8 130 5220
110 8s 120 5010
100 a8 120 4760
100 a8 120 4030
100 88 120 3540
100 [-1] 120 3530
100 88 120 3230
98 88 120 2670
98 88 120 2100
98 S0 120 1810
98 90 120 1530
96 90 120 1160
96 90 120 932
96 90 120 825
96 92 13 88s
96 92 130 779
96 92 130 658
96 94 140 593
96 9% 180 774
9 %8 240 667
9% 100 360 S41
96 110 560 491
9% 180 BOO 142
9% 11¢ 1100 638
92 120 1300 536
92 120 1700 446
S0 130 2200 380
90 140 2800 332
9 130 3600 297
90 Rt 4600 2m
90 - 5730 -
2990 2864 27390 49383
96.5 98.8 884 1646
110 140 5730 5220
90 88 120 217
.23 .23 2.09 3.90
26 .25 2.41 4.35
MAX 4680 MIN 42 CFSM .96
MAX S730 MIN 31 CFSM .73

MAY JUN
261 7
250 68
235 65
214 63
194 61
160 57
162 57
150 55
144 55
135 57
126 59
118 56
112 62
102 69
% 5
94 119
92 127
90 671
86 555
84 227
81 146
79 112
76 %
5 80
12 B4
69 125
66 111
6B 92
68 84
69 2]
7 -—-
3723 3634
120 121
261 671
68 55
.28 29
.33 .32
N 13,08
IN 9,89

Aus SEP
41 33
40 33
39 34
43 32
52 31
49 31
44 31
42 31
0 31
44 31
65 32
56 32
45 32
42 32
42 34
41 35
42 34
42 33
41 34
40 38
7 40
35 39
34 37
33 36
34 36
36 36
33 38
33 39
K3} 39
31 38
32 -
1259 1032
40.6 34,4
65 40
31 31
o0 «08

.11 «09



STREAMS TRIBUTARY TO LAKE SUPERIOR 43
04024430 NEMADJI RIVER NEAR SOUTH SUPERIORs WI=-~CONTINUED
WATER-QUALITY RECORDS
PERIOD OF RECORD.-~APRIL 1974 TO CURRENT YEAR.

PERIOD OF DAILY RECORD.==
SUSPENDED~SEDIMENT DISCHARGE: APRIL 1974 TO CURRENT YEAR.

REMARKS . ~=SEDIMENT RECDRDS ARE GOOD EXCEPT THOSE FOR WINTER PERIOD WHICH ARE FAIR, MEAN SUSPENDED-SEDIMENT
CONCENTRATIONS FOR MORE THAN 20 PERCENT OF THE YEAR ARE ESTIMATED.

EXTREMES FOR PERIOD OF DAILY RECORD.--

SUSPENDED-SEDIMENT CONCENTRATIONS: MAXIMUM DAILY MEANs 19910 MG/L JUNE 10s 19743 MINIMUM DAILY MEAN. 2 MG/L
FEBs 1+9y 1976, MAXIMUM OBSERVEDs 24800 MG/L JUNE 29+ 197S3 MINIMUM OBSERVEDs 2 MB/L OCT. 3+ 1974, FEB. 10y
1976

SUSPENDED-SEDIMENT DISCHARGE: MAXIMUM DAILYs 214200 TONS (199200 TONNES) JUNE 10, 19743 MINIMUM OAILYs 0.48
TON (0.44 TONNE) FEB. 1-94 19764

EXTREMES FOR CURRENT YEAR.=-
SUSPENDED~SEOIMENT CONCENTRATIONS: MAKIMUM DAILY MEANs 14010 MG/L APR. 33 MINIMUM DAILY MEANs 2 MG/L FEB,
1=9+ MAXIMUM OBSERVEDs 19610 MG/L APR, 33 MINIMUM OBSERVEDs 2 MG/L FEB. 10, MAR. 17.
SUSPENDED~-SEDIMENT DISCHARGE: MAXIMUM DAILYs 134100 TONS (11,900 TONNES) APR. 33 MINIMUM DAILY. 0.48 TON
(044 TONNE) FEB. 1-9.

WATER QUALITY DATAs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

SPE~
CIFIC FECAL STREP-
INSTAN=  CON= PER= coLl-  T0COCCI
TANEOUS  DUCT~ TUR- D1S- CENT FORM (coL-
3533 ANCE PH TEMPER= 810~ SOLVED SATUR-  (COL. ONIES
TINE CHARGE (MICRO- ATURE 1Ty OXYGEN  ATION PER PER
DATE (CFS) MMOS)  (UNITS) (DEG C)  (JTY) (NG/L) 100 ML) 100 ML)
0CT » 1975
2)ees 1100 S0 2s0 Te 7.5 7 - - B11 813
NOV
oéé"' 1130 100 220 8.3 3.5 25 - - 49 n
17e00 1600 170 200 7.4 .0 10 - - 89 814
JAN + 1976
2leee 1600 96 240 7.3 .0 10 - - B2 833
FEB
u:g... 1330 90 ere 7.0 .0 7 11.6 83 83 36
17000 1530 130 225 7.5 o0 10 12.4 89 87 22
APR
02400 1100 5090 205 7.9 2.0 220 12,7 9 835 876
MAY
J&s-.. 1630 116 225 7.8 14,0 15 - - 8s 820
Jas... 1300 $6 290 Be2 23.5 15 - - [ 32
2lese 1330 135 260 7.9 24,5 60 7.5 9% 230 520
AUG
1lees 1415 7% 250 .- 27.0 37 7.5 97 730 3300
SEP
15000 1030 3 300 - 14.5 9 8.5 95 130 270
01S- D1S-
NON- DIS- SOLVED SODIUM  SOLVED
CAR= SOLVED MAG- D1S- AD- PO~
HARD= BONATE CAL- NE- SOLVED SORP- TAS- BICAR- CAR-
NESS HARD= clum SIuM SODIUM  PERCENT TION sIuM BONATE  BONATE
(CAsMG)  NESS (CA) (MG} (NA) SODIUM  RATIO [C3) (HCO3)  (CO3)
DATE (MG/L)  (MG/L)  (MGYL)  (MG/L)  (M6/L) (MG/L)  (MB/L)  (MG/L)
oCT » 1975
21... 130 15 33 11 5.5 8 .2 1.3 137 °
97 10 28 Be4 [ ° .2 1.2 106 o
76 7 19 7.0 4,0 10 .2 1.0 84 o
110 13 28 BeS 4.1 8 .2 9 112 o
100 6 25 9.3 4.5 [} .2 o8 118 o
86 7 22 7.5 3.8 9 .2 «8 9 [
39 0 11 2.7 1.2 6 .l 1.1 [} 0
96 ] 22 10 3.5 7 .2 11 120 0
084se 150 16 39 13 5.6 7 .2 1.5 165 °
JuL
2leee 120 7 33 10 4.9 8 o2 1.8 1642 0
AUG
séé"' 120 10 32 10 5.7 9 .2 1.6 135 -
15¢00 140 8 36 12 6.3 9 .2 1e6 160 -

B RESULTS BASED ON COLONY COUNT OUTSIDE THE ACCEPTABLE RANGE (NON-IDEAL COLONY COUNT).
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04024430 NEMAQJT RIVER NEAR SOUTH SUPERIOR, WI==CONTINUED

STREAMS TRIBUTARY TO LAKE SUPERIOR

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

1S~ oIS~
DIS~ DIS~ SOLVED  SOLVED 01S- DIs-
ALKA= (3423 SOLVED  SDLVED oIS~ SOLIDS SOLIDS SDLVED  SOLVED
LINITY CARBON SOLVED  CHLO- FLUO- SOLVED  (RESI- (SuM OF SOLIDS  SOLIDS
AS OIOXIDE SULFATE  RIDE RIDE SILICA DUE AT CONSTI-  (TDNS (TONS
CACO3 (co2) (S04) (cL) (F) (S102) 180 C) TUENTS) PER PER
DATE (MG/L) (MG/L)  (MGZL)  (MG/L)  (MG/L)  (MG/L)  (MG/L) (MG/L)  AC=FT) DAY)
oCT » 1975
joLess 112 8.7 16 bod .2 13 153 150 .21 20.7
v
Déé... 87 ] 12 4e3 .2 1n 134 119 .16 36.2
1700 69 Seé 13 3.8 o3 13 130 103 .18 59.7
JAN , 1976
2leee 92 9.0 16 246 .2 15 139 129 19 36.0
FEB
":g... 94 18 1e 4.0 o1 15 141 129 .19 34.3
17600 79 4.9 16 3.8 ol 15 136 116 .19 47.7
APR
02400 39 ] 7.3 1.6 o1 T.3 77 s6 .10 1060
MAY
Jss... 98 3.0 12 2.6 ol T.6 142 118 .19 44,5
Js:... 135 1.7 13 3.5 ol 9.5 180 165 24 27.2
z;-.. 116 2.9 14 4.5 ol 10 161 148 .22 58.7
Ay
sé;-.. 111 - 14 3.6 ol 8,2 146 142 20 29.6
15¢0e 131 - 23 4.8 ol 1 179 m 24 16.4
TOTAL PERI- UNCOR~  UNCOR=-
TOTAL KJEL= PERI- PHYTON RECTED RECTED
NITRITE  DAML TOTAL TOTAL TOTAL TDTAL PHYTON BIOMASS  PERI- PERT~
PLUS NITRO= NITRO= NITRO~ PHOS- ORSBANIC BIDMASS  TOTAL PHYTON  PHYTON
NITRATE GEN GEN GEN PHORUS  CARBON ASH DRY CHLORD= CHLORO=~
(N) N) (N) (NO3) P} ) WEIGHT  WEIGHT PHYLL B PHYLL A
DATE (MG/L)  (NG/L)  (MG/L)  (MG/L)  (MG/L) (MG/L) 8/SQ M G/SQ M M8/SQ M MG/SQ M
oCY , 1975
.o «00 .26 .26 1.2 «01 T.6 28,0 31.0 «00 1.3
NOV
1lees .04 4] 45 2.0 «08 - - . - -
DEC
1Teqe .18 «39 «S7 2.5 <04 - - - - -
JAN , 1976
F2:... 24 2 «66 2.9 04 8.6 «100 «200 «00 .20
13
10ee. .25 .39 64 2.8 .04 - - - - .
MAR
17e0s .27 .43 70 3.1 04 - - - - -
APR
02e40 .27 «88 1.2 Sel 32 19 - - - -
MAY
J&S... «03 45 48 2.1 «05 - 1.23 346 «00 «53
08... «02 .25 .27 1.2 «03 - - - - -
JuL
s;... «05 .18 .23 1.0 «08 9.7 48,0 59.2 .28 6.6
A
1lece .07 «30 «37 1.6 .07 - - - == -
SEP
1500 «01 15 .16 o7} «03 - - - b -
TOTAL TOTAL TOYAL TOTAL TOTAL  ORGAWNIC IN~-
1TRO-  PHOS~  ARSENIC IRON  MERCURY  CARBON ORGANIC
INSTAN=  80TTOM GEN IN  PHORUS IN IN IN IN BOT-  CARBON
TANEOUS NA- BOTTOM 1IN BOT~ BOYYOM BOTTOM BOTTOM TOM MA- IN BOT-
D1s~ TERIAL  MATERI- TOM MA- MA~ MA= MA= TERIAL TOM MA=-
TIME CHARGE S1zE AL (N) TERIAL  TERIAL TERIAL TERIAL ) TERIAL
DATE (CFS) (M) (MG/KB) (MG/KG)  (UG/8)  (UB/B)  (UG/8)  (8/KG)  (G/KG)
SEP + 1976
03cee 1200 33 <0.062 640 300 s 16000 <.5 9.2 .0
+062-.125 83 150 3 2600 <5 le4 S
«125=.250 52 68 2 1500 <5 .9 o1
«250~-1.00 36 S3 2 1800 <5 1.8 .0



STREAMS TRIBUTARY TO LAKE SUPERIOR

04024430 NEMADJI RIVER NEAR SOUTH SUPERIORs W1=-=CONTINUED

WATER QUALITY DATAs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

45

SUS=- DIS- SUS- DIS~
INSTAN= SuS- 1) §-33 TOTAL PENDED  SOLVED TOTAL  PENDED  SOLVED
TANEOUS  TOTAL PENDED  SOLVED AD- CAD- CAD- CHRO-  CHRO~ CHRO= TDYAL
DIS-  ARSENIC ARSENIC ARSENIC MIUM MIUM MIUM MIUM MIUM MIUM COBALT
TIME CHARGE (AS) (AS) (AS) [{-)] ({0} (CDy (CR) (CR) (CR) tCo)
DATE (CFS) (UG/L) (UGsL) (U6/L)  (UG/L) (Ue/L) (U6/L) (ye/sL) (UG/L) (we/L) we/sLy
0CT » 197S
21e00 1100 S0 1 [} 1 1 1 [} <10 <10 [] [}
JAN » 1976
2leee 1600 96 2 1 1 1 o 1 <10 0 <10 1
APR T
02eee 1100 5090 [ 0 [} (] [] [} 30 20 10 a
JuL
2teee 1330 135 2 1 1 1 1 [ <10 0 <10 3
SYS= DIS=- SUS- DIS~ DIS- SUS= DIS- TOTAL
PENDED  SOLVED  TOTAL PENDED  SOLVED TOTAL  SOLVED  TDTAL PENDED  SOLVED MAN=
COBALT CORALT COPPER COPPER  COPPER IRON IRON LEAD LEAD LEAD GANESE
(o) (o) (cu) wcw [{1]) (FE) (FE) (pB) (PB) (PB) CMN)
DATE wesLy  (us/sL)y tesL) we/sL) e/L) wersL) esL) [{TV{R] e/sL) tue/L) we/sL)
OCT » 1975
2leee 0 0 n 11 [} s70 130 10 10 [} S0
JAN » 1976
2leee [} 1 10 [} 10 1100 s70 7 0 7 40
APR
02400 Y 0 20 20 [ 10000 220 3 1 2 270
JuL
2leee 3 0 10 [} 10 2300 [} 12 10 H 130
Sus=- DISe SUS- DIS=-
PENDED  SOLVED SUS~ DIS= TOTAL PENDEO  SOLVED SUS= DIS=
MAN= MAN= TOTAL PENDED  SOLVED  SELE=- SELE- SELE= TOTAL PENDED  SOLVED
GANESE  GANESE MERCURY MERCURY MERCURY NIUM NIUM NIUM 2INC 2INC ZINC
(MN) (MN) (HG) (HG) (HG) (SE) (SE) (sE) 2Ny ZN) (ZN)
DATE L) [{T: V(%] we/sL) (U6/L) U6/L)  (UG/L)  (UB/L) wersL) we/L) (UG/LY We/L)
oCT » 1975
2leee %0 <5 «0 <5 [} [} [} 50 50 2
JAN » 1976
2lese [] 40 <e5 .0 <5 2 2 [] o [} [
APR
02e00 230 *0 <S5 .0 <5 (] [ [} *0 30 10
JUL
2lees 120 10 €S .0 <5 0 ] [} 20 10 10
PESTICIDE ANALYSES
POLY=
CHLO~
INSTAN- RINATED
TANEOUS NAPH~ TOTAL
015~ TOTAL THA= TOTAL CHLOR=  TDTAL TOTAL TOTAL
TIME CHARGE PCB LENES ALDRIN DANE ond DDE oot
OATE (CFS) e/L) wesL) esL) we/Ly  (e/L) we/L)  W6/L)
APR » 1976
“:z... 1100 . 5090 .0 «00 «00 o0 «00 «00 «00
\4
12400 1630 1neé .0 .00 .00 .0 «00 «00 «00
TOTAL
TOTAL TOTAL TOVAL HEPTA~ 015~ TOTAL
o1~ 01~ TOTAL TOTAL HEPTA=  CHLOR SOLVED  TOTAL MALA-
AZINON ELDRIN ENDRIN ETHION CHLOR EPOXIDE LINDANE LINDANE  THION
OATE (Y6/L) (UG/L) (UG/L) (UG/L) tw6/L) wesL) (UG/L)  (LVB/L) (ue/L)
APR 5 1976
02eee «00 «00 «00 «00 «00 «00 - «00 «00
MAY
12eee «00 «00 «00 «00 «00 «00 «00 «00 -
TOTAL TOTAL
METHYL  METHYL  TOTAL TOTAL TOTAL
PARA= TRI- PARA~ TOX= TRI~ TOTAL TOTAL TOTAL
THION THION THION APHENE  THION 204=D 294957  SILVEX
DATE (e/L) werL) wersL) wesL) ersLY  (UG/L) wesL) [{T- 78]
APR » 1976
02400 «00 «00 «00 [} «00 - - -
MAY
12040 *00 «00 «00 [} «00 *00 +00 #00



46 STREAMS TRIBUTARY TO LAKE SUPERIOR
064024430 NEMADJI RIVER NEAR SOUTH SUPERIORs WI==CONTINUED

QUALITATIVE AND ASSOCIATEO QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, OCTOBER TO SEPTEMBER 1976

PHYTOPLANKTON
Count Percent Sampling
Date Time Organism (cells/ml) of total method
Sept. 27, 197§ 0930 CHLOROPHYTA Grad
Chlorophyceae sample
Ankistrodcsmus 18 6
Dictyosphaerium 0
Staurastrum 0
CHRYSOPHYTA
Bacillariophyceae
Amphora 18 6
Caloneis 18 6
Cyclotella 18 6
Cymbella 130 44
Gomphonema 18 6
Gyrosigma 0
Navicula 0
Nitzschia 56 19
PYRRHOPHYTA
Dinophyceae
Glenodinium 18 6
TOTAL 300
Oct. 21, 1975 1100 CHRYSOPHYTA Grab
Bacillariophyceae sample
Achnanthes 170 64
Cocconeis 0
Cymbella 25 9
Diatoma 0
Gomphonema 0
Navicula 25 9
Nitzschia 50 18
Synedra 0
TOTAL 270
Nov. 11, 1975 1130 CHRYSOPHYTA Grab
Bacillariophyceae sample
Achnanthes 320 3
Cocconeis 100 1
Cymbella 210 2
Diatoma 100 1
Gomphonema 100 1
Gyrosigma 100 1
Melosira 650 7
Navicula 650 7
Nitzschia 1,200 12
Pinnularia 100 1
Synedra 0
CYANOPHYTA
Myxophyceae
Gomphosphaeria 6,100 63
TOTAL 9,700
Dec. 17, 1975 1600 CHRYSOPHYTA Grab
Bacillariophyceae sample
Achnanthes 18 19
Amphiprora 6 6
Asterionella 0
Caloneis 6 6
Cymbella 6 6
Gomphonema 6 6
Navicula 31 31
Nitzschia 24 25
Pinnularia 0
TOTAL 98
Jan. 21, 1976 1600 CHRYSOPHYTA Grab
Bacillariophyceae sample
Achnanthes 4 9
Amphora 0
Cymbella 4 9
Diatoma 0
Nelosira 0
Navicula 22 45
Nitzschia 18 36

TOTAL 49
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JEMADJI RIVER NEAR SOUTH SUPERIORs WI==CONTINUED

47

QUALTTATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, OCTOBER TO SEPTEMBER 1976

Date
Feb. 10, 1976

Mar. 17, 1976

Apr. 2, 1976

May 12, 1976

June 8, 1976

July 21, 1976

Time

1330

1530

1100

1630

1330

1330

PHYTOPLANKTON

Organism

CHLOROPHYTA
Chlorophyceae
Ankistrodesmus
CHRYSOPHYTA
Bacillariophyceae
Achnanthes
Cymbella
Gomphonema
Navicula
Nitzschia
TOTAL

CHRYSOPHYTA
Bacillariophyceae

Achnanthes
Cocconeis
Cyclotella
Cymbella
Diatoma
Fragilaria
Gomphonema
Melosira
Navicula
Nitzschia
Surirella

TOTAL

CHLOROPHYTA
Chlorophyceae
Closterium
CHRYSOPHYTA
Bacillariophyceae
Cymbella
Gomphonema
Navicula
Synedra
Tapellaria
TOTAL

CHLOROPHYTA
Chlorophyceae
Ankistrodesmus
CHRYSOPHYTA
Bacillariophyceae
Achnanthes
Cyclotella
Gomphonema
Melosira
Navicula
Nitzschia
Synedra
TOTAL

CHLOROPHYTA
Chlorophyceae
Ankistrodesmus
CHRYSOPHYTA
Bacillariophyceae
Cyclotella
Cympella
Navicula
Neidium
Nitzschia
Synedra
CYANOPHYTA
Myxophyceae
Anacystis
EUGLENOPHYTA
Cryptophyceae
Chroomonas

CHLOROPHYTA
Chlorophyceae
Ankistrodesmus
Dictyosphaerium
Scenedesmus
CHRYSOPHYTA
Bacillariophycae
Achnanthes
Caloneis
Cymbella
Diatoma
Gomphonema
Navicula
Nitzschia
Pinnularia
Surirella
Synedra
EUGLENOPHYTA
Euglenophyceae
Euglena
Trachelomonas

TOTAL

Count
(cells/ml)

-
PANOARRON ANND

'l

74

550

150
100
250
400
100
1,200

100

Percent
of total

=X RN

-
QAN HNN S

19

-
WA NOWn

41

21
10

N
NNNROoOnonnN

[N

Sampling
method

Grab
sample

Grab
sample

Grab
sample

Grab
sample

Grab
sample

Grab
sample
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04024430 NEMADJI RIVER NEAR SOUTH SUPERIORs WI==CONTINUED
QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF B10LOGICAL DATA, OCTORER TD SEPTEMBER 1976
PHYTOPLANKTON
Count Percent Sampling
Date Time Organism (cells/ml) of total method
Aug. 11, 1976 1415 CHLOROPHYTA Grab
g ’ Chlorophyceae sample
Ankistrodesmus 100 8
CHRYSOPHYTA
Bacillariophyceae
Caloneis 50 4
cyclotella 50 4
cymbella 200 17
Navicula 150 12
Neidium 50 4
Nitzschia 550 46
Synedra 50 4
TOTAL 1,200
Sept. 15, 1976 1030 CHLOROPHYTA Gradb
Chlorophyceae sample
Ankistrodesmus 130 21
Euastrum 0
Scenedesmus 67 10
CHRYSOPHYTA
Bacillariophyceae
amphora 13 2
caloneis 13 2
Cocconeis 27 4
Cyclotella 27 4
Ccymbella 13 2
Navicula 110 17
Nitzschia 190 29
Pinnularia 40 6
Surirella o
Synedra 13 2
TOTAL 650
Water Water
tem- Dis- Specific tem- Dis- Specific
Date Time per- charge conduct- Date Time per- charge conduct-
ature (cfs) ance ature (cfs) ance
(°C) °0)
Nov. 14, 1975 1130 1.0 200 195 May 12, 1976 - 14.0 102 225
Jan. 21, 1976 1600 0.0 96.6 240 June 8, 1976 1400 23.5 54.6 290
Feb. 10, 1976 1500 0.0 88.0 270 June 30, 1976 0900 18.5 77.8 240
Mar. 17, 1976 1700 0.0 129 228 July 21, 1976 1530 24.5 135 260
Mar. 30, 1976 1500 0.0 4,800 60 Aug. 4, 1976 0900 20.0 38.8 180
Mar. 31, 1976 1500 0.0 5,590 70 Aug. 11, 1976 - 27.0 80.1 250
Apr. 2, 1976 1100 2.0 5,130 105 Sept.15, 1976 1300 14.5 35.8 300
Apr. 29, 1976 1430 11.0 304 150
PARTICLE~-STZE DISTRIBUTION OF SUSPENDED SEDIMENT
SUS~- SUS. SUS. SUS.
PENDED SED. SED. SED.
INSTAN=- SUS= SEDI~- FALL FALL FALL
TANEOUS PENDED MENT DIAM, DI1AM, DIAM.
01S~- SEDI=- 01S- % FINER % FINER % FINER
TIME CHARGE MENT CHARGE THAN THAN THAN
DATE (CFS) {MG/L) (T/DAY) 002 MM  ,00% MM 008 MM
MAR ¢ 1976
30ees 1330 4810 222 2880 61 67 71
3lese 1340 5660 321 #910 40 49 56
SUS. SUS. SUSe SUS, SUS, SUSe SUS.
SED. SED. SED. SED. SED, SED. SED.
FALL FALL SIEVE SI1EVE SIEVE SIEVE SIEVE
DIAM. DIAM. DIAM, DIAM, DIAM, DIAM, DIAMe
% FINER % FINER % FINER % FINER % FINER % FINER % FINER
THAN THAN THAN THAN THAN THAN THAN
DATE «016 MM ,031 MM 062 MM ,125 MM 250 MM  .500 MM 1.00 MM
MAR » 1976
30ees 7 79 81 83 87 98 100
3leee 61 65 67 10 78 9 100
PARTICLE»SIZE DISTRIBUTION OF SURFACE BED MATERTAL
BED 8ED 8ED BED BED BED BED B8ED
MAT, MAT, MAT, MAT . MAT, MAT . MAT, MATY,
INSTAN- SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
TANEOUS DIAM, DIAM, DIAM, DIAM, DIAM, DIAM, DIAM, D1AM,
018~ % FINER % FINER % FINER % FINER % FINER % FINER % FINER % FINER
TIME CHARGE THAN THAN THAN THAN THAN THAN THAN THAN
DATE {CFS) 062 MM  ,125 MM  ,2S50 MM  ,500 MM 1,00 MM 2,00 MM 4,00 MM B8.00 MM
H;T + 1976
ese 1045 5690
v 0 L] 1 39 88 97 99 100
30see 1200 78 [} 1 16 74 8% 91 96 100



STREAMS TRIBUTARY TO LAKE SUPERIOR 49
04024430 NEMADJI RIVER NEAR SOUTH SUPERIORs WI-=CONTINUED

SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY)s WATER YEAR OCTOSER 1975 TO SEPTENBER 1976

MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN~- CONCEN- CONCEN= CONCEN~ CONCEN= CONCEN=
TRATION LOADS TRATION LOADS TRATION (LOADS TRATION (LOADS TRATION LOADS TRATION  LOADS
DAY (MG/L)  (T/DAY) (MG/L) (T/DAY) (M6/L) (T/DAY) (MG/L) (T/DAY) (MG/L)  (T/DAY) ({MG/L)  (T/DAY)
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
)} 11 2.1 9 2.1 80 69 6 1.8 2 «48 10 3.5
2 10 1.8 8 1.9 74 62 6 1.8 2 «48 8 2.6
3 9 1.7 8 1.7 66 s2 4 1.1 2 48 8 2.6
4 10 1.7 7 1.5 56 41 4 1.1 2 48 8 246
L] 10 1.6 7 1.4 s2 37 4 1.1 2 48 8 246
6 S le4 7 1.3 4S 29 L3 1el 2 48 8 2.6
7 8 1.2 7 1.3 40 25 4 1.1 2 +48 8 246
8 9 1.2 7 1.3 3s 21 4 1.1 2 8 8 2.6
9 % 1.2 7 1.3 32 18 4 1.1 2 «48 8 2.6
10 % 1.3 10 2.0 29 16 4 1.1 3 «73 8 2.6
11 9 1.2 33 8.9 29 16 4 1.1 3 73 8 246
12 9 1.3 13 49 26 13 3 .78 3 73 8 246
13 9 1.2 30 16 26 13 3 +78 3 73 8 246
14 14 2.3 61 46 23 11 3 .78 3 73 8 246
15 41 12 120 130 23 11 3 78 3 T4 10 3.5
16 10 1.4 76 66 20 9.2 3 78 3 74 10 3.5
17 7 «99 Ss 40 20 9.2 3 «78 3 74 10 3.8
18 «87 71 S8 17 73 3 «78 3 76 12 4.5
19 6 <81 200 324 17 7.3 3 78 3 76 23 11
20 H «70 400 400 15 6.1 3 «78 4 Yol 48 31
21 6 «85 350 1040 1§ 6.1 3 78 4 1.1 90 87
22 S +69 290 658 12 4.5 3 78 6 1.8 85 128
23 4 +56 220 368 12 4.5 3 76 4 lel 100 216
24 30 7.9 190 287 12 4.5 3 76 6 1.8 140  al6
2s 93 37 170 230 10 3.6 3 74 8 2.6 150 526
26 87 34 150 186 10 3.6 3 74 8 246 250 1150
27 49 16 130 144 10 3.6 3 73 10 3.5 310 1840
28 as 10 120 126 8 2.6 3 73 12 4.5 300 2270
29 27 7.5 100 97 8 2.6 3 73 10 3.5 323 3140
30 20 4.9 100 9 6 1.8 3 73 L caw 310 3850
31 12 2.8 -—- id 6 1.8 3 73 - - 296 4430
MONTH - 160.17 === 5339,60 === 512,30 htd 28.73 - 35.31 eee 18147.30
MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN~ CONCEN~ CONCEN= CONCEN~ CONCEN= CONCEN=
TRATION LOADS TYRATION LOADS TRATION LOADS TRATION (OADS TRATION LOADS TRATION  LOADS
DAY (MG/L)  (T/DAY) (MG/L)  (T/DAY) (M8/L) (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY} (MG/L)  (T/DAY)
APRIL MAY JUNE JULY AUGUST SEPTEMBER
1 385 5320 40 28 16 3.0 4 8.9 17 1.9 18 1.3
2 432 5830 36 25 16 249 37 649 15 1.6 15 1.3
3 1010 13100 32 20 16 2.8 35 5.8 13 1.4 14 1.3
4 641 7150 3 18 15 245 33 Se2 18 240 18 1.3
S 426 4070 33 17 14 2.3 32 4.7 21 3.0 15 1.2
6 359 3410 29 14 13 2.0 31 [¥Y) 18 243 15 le2
14 274 2430 27 12 13 240 30 43 16 1.9 15 1.3
8 212 1530 27 11 13 2.1 29 4.2 16 1.8 14 1.1
9 209 1190 27 10 15 242 31 4eb 16 1.8 13 1e1
10 201 983 26 9.5 16 2.5 29 3.9 16 1.9 12 1.0
11 189 784 26 . B.8 18 2.8 26 3.5 45 8.9 16 le4
12 159 498 24 Te7 17 246 24 3.1 53 8e1 22 1.9
13 140 352 23 740 20 3.4 23 248 28 3.5 24 241
14 127 282 25 6.8 27 Sel 27 3.9 21 2.4 14 1.2
15 186 447 24 6.2 35 Tel 24 3.9 17 1.9 21 1.9
16 124 264 22 5.5 91 30 23 3.6 15 17 28 246
17 106 189 20 Se0 96 33 23 3.3 15 1.7 32 2.9
18 100 162 18 45 880 2700 22 29 15 1.7 27 2.4
19 163 345 17 3.9 791 1380 22 28 ) 1.6 22 2.0
20 142 259 16 3.5 205 133 . a7 10 16 1.7 18 1.8
21 88 130 15 3.2 92 37 98 k3 18 1.8 16 1.7
22 88 118 15 3.2 68 21 88 24 12 1.1 15 1.6
23 147 298 15 3.1 55 14 53 9.7 13 l.2 14 le4
24 110 193 15 3.0 45 9.7 39 Se7 14 1.2 .14 1.4
25 68 100 15 2.9 47 11 36 48 12 1.1 14 1.4
26 53 65 16 3.0 80 27 31 4ol 16 1.6 14 1e6
27 51 s3 16 249 63 19 29 3.8 20 1.8 15 1.5
28 49 44 16 2.9 52 13 29 3.4 18 le6 21 2.2
29 43 35 16 2.9 46 10 25 249 15 1.3 19 2.0
30 43 32 16 3.0 4 9.1 22 245 13 lel 14 1.4
31 -—— - 16 3.1 - —- 20 242 15 1.3 == Ctaned
MONTH e== 49663.00 wea 256460 ==  4492.10 -e= 189,60 Lo 67.90 - 48,30

TOTAL LOAD FOR YEAR: 78940.91 TONS.



50 STREAMS TRIBUTARY TO LAKE SUPERIOR
04025500 B801S BRULE RIVER AT BRULE, Wl

LOCATION,==LAT #6°32¢)6", LONG 91¢35°43%, IN NW 1/4 SW 1/& SEC.23s Te47 N,» R.10 W.» DOUGLAS COUNTYs HYDROLOGIC
UNIT 04010301+ ON RIGHT BANKy le# MI (243 KM) SOUTHWEST OF BRULE POST OFFICEs 1e% MI (2.3 KM) DOWNSTREAM FROM

NEBAGAMON CREEKy AND 1e7 MI (2.7 KM} UPSTREAM FROM LITTLE BOIS BRULE RIVER,
DRAINAGE AREA.==120 MI? (311 KkM?),
WATER=DISCHARGE RECORDS

PERIOD OF RECORD«=-=0CTOBER 1942 TO CURRENT YEAR.
WSP 1307,

PRIOR TO JANUARY 1943 MONTHLY DISCHARGE ONLY» PUBLISHED IN

REVISED RECDRDS.=-=WRD WIS. 1971: DORAINAGE AREA. WSP 1337: 1943(M)s 1984y 1945-50(M).

GAGE «~=WATER-STAGE RECORDER. ODATUM OF GAGE IS 948,49 FT (289.100 M) ABOVE MEAN SEA LEVEL. PRIOR TO OCTOBER
1964+ NONRECORDING GAGE AT SAME SITE AND DATUMs SUPPLEMENTED BY WATER-STAGE RECORDER PART OF 1959-62.

REMARKS . ==RECORDS GOOD EXCEPT THOSE FOR WINTER PERIODSs WHICH ARE FAIR.

AVERAGE DISCHARGE.~=34 YEARS, 171 FT3/S (4.843 M3/S)y 19,36 IN/YR (491 MM/YR},

EXTREMES FOR PERIOD OF RECORD,=-MAXIMUM DISCHARGEs 15520 FT3/S (#3.0 M3/S) JUNE Sy 1944y GAGE HEIGHT, 5.2 FT
(158 M)s FROM GRAPH BASED ON GAGE READINGS AND FROM RATING CURVE EXTENDED ABOVE 750 FT3/S (21.2 M3/S)3
MINIMUM OBSERVEOD, 67 FT3/S (1.90 M3/S) MAR. 13, 1943.

EXTREMES POR CURRENT YEAR.=~PEAK DISCHARGES ABOVE BASEs 300 FT3/S (B.50 M3/5) AND MAXIMUM (4)?

DATE TINE DISCHARGE GAGE HEIGHT
(FT3/5) (M3/S) (FT) (M)

NOV. 27 1400 3s7 10.1 2,65 0.608

APR. 6 2200 #7148 2062 3.78 1.152

MAXIMUM GAGE HMEIGHT, 4417 FT (1,27% M) JAN. 16y BACKWATER FROM ICE.
JULY 31 TO AUG. &y GAGE HEIGHTs 1.82 FT (0.433 M),

RATING TABLE (GAGE HEIGHTs IN FEETs ANO DISCHARGEs IN CUBIC FEET PER SECOND).
(STAGE=DISCHARGE RELATION AFFECTED BY ICE NOV. 30 TO FEB, 13, FEB., 23 TD MAR.
Te)

1.3 111 3.0 443
2.0 21% 4.0 612

DISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

MINIMUM DISCHARGEs 114 FT3/§ (3.23 M¥/S)

DAY ocT NOV DEC JAN FEG MAR APR MAY JUN JuL AUG
1 127 130 190 140 130 150 228 197 135 127 115
2 125 129 190 140 120 150 503 197 133 123 115
3 125 129 190 140 120 150 $69 192 130 122 116
& 126 128 190 140 120 150 550 18% 129 121 130
- 127 128 190 140 120 150 STa 179 128 121 181
6 127 128 190 140 130 150 624 175 127 122 128
7 126 129 180 180 130 150 650 170 126 128 123
8 126 129 180 1s0 130 177 624 169 126 123 120
9 128 130 180 140 130 158 sa7 164 133 122 120
10 127 179 170 130 140 158 S5 161 136 122 12%
11 126 177 170 130 140 155 sar 157 131 123 133
12 127 201 170 130 150 158 465 155 128 121 134
13 126 187 160 130 150 176 »26 15& 129 121 127
1s 129 177 160 130 187 159 418 154 126 127 123
15 129 171 150 140 156 158 504 151 126 125 121
16 127 166 150 180 156 155 380 148 126 122 121
17 126 165 150 180 155 166 358 187 127 121 120
18 126 166 150 140 15& 155 351 146 157 119 120
19 126 201 150 140 153 160 332 144 151 123 119
20 126 as1 150 140 152 160 302 133 137 142 118
21 127 248 150 130 150 183 282 140 128 13% 117
22 125 233 150 180 149 182 265 180 125 126 116
23 135 232 150 130 150 183 25% 138 124 122 116
24 158 224 150 130 150 203 28} 138 123 120 116
25 155 251 150 130 150 207 231 135 140 119 116
26 182 256 150 130 150 223 222 132 137 119 117
27 135 303 150 130 150 236 213 135 131 119 118
28 133 280 140 130 150 251 207 138 127 118 117
29 130 196 140 130 150 325 201 138 135 117 116
30 130 190 140 130 - %09 197 139 132 n7r 116
31 130 == 140 130 -—- %10 -—- 138 - 116 118
TOTAL %032 S614 5020 %200 4122 S977 11960 4790 3945 3800 37151
MEAN 130 187 162 135 182 193 399 155 132 123 121
MAX 158 303 190 130 156 410 650 197 157 142 181
MIN 125 126 140 130 120 150 197 132 123 116 115
CFSH 1.08 1.56 1,35 1.13 1.18 1.61 3.33 1429 1.10 1.03 1.01
IN. 1+25 1e74 1.56 1.30 1.28 1.85 3.71 1.48 1.22 1.18 1.16
CAL YR 1975 TOTAL 61241 MEAN 168 MAX 506 MIN 118 CFSM 1.40 IN 18.98
WTR YR 1976 TDTAL 6085% MEAN 166 MAX 650 MIN 115 CFSM 1.38 [N 18,86



STREAMS TRIBUTARY TO LAKE SUPERIOR 51
04025500 BOIS BRULE RIVER AT BRULEs, WI==CONTINUED
WATER-QUALITY RECORDS
PERIOD OF RECORD.=-WATER YEARS 1954 TO CURRENT YEAR.

WATER QUALITY DATAs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

Water Water
. tem- Dis- Specific tem- Dis- Specifi
Date Time per- charge conduct - Date Time per- charge cgnducts
ature (cfs) ance ature (cfs) ance
0 5]
Nov. 13, 1975 1500 3.5 175 115 Apr. 30, 1976 0
Jan. 6, 1976 1400 0.5 140 - May 26, 1976 1030 13.0 134 150
Jan. 15, 1976 1400 0.0 139 90 June 29, 1976 1600 17.0 136 120
;:3- Ig, %g;g %ggg g g §§2 Igg ng. 11, 1976 1300 19.0 134 125
.17, .
Mar. 31, 1976 1700 3.0 421 80 ept.22, 1976 1030 9.5 117 135
SUSPENDED SEDIMENT OISCHARGE
SUS- SUS=
PENDED PENDED
INSTAN= SyS= SEDT- INSTAN= Sus- SEDI~
TANEOUS  PENDED MENT TANEOUS  PENDED MENT
TEMPER= DIS= SEDI=- DIS= TEMPER= 0IS= SEDT~= D1S=
TIME ATURE CHARGE MENT CHARGE TINE ATURE CHARGE MENT CHARGE
DATE (DEG C)  (CFS) (M6#L)  (T/DAY) (DEG C)  (CFS) (M6/L)  (T/DAY)
oCT 5 1975
06as. 0947 - 127 1 .36 0820 3.8 532 17 26
loase 0852 - 129 2 .70 0800 4.0 473 10 13
0818 - 135 1 .36 0822 9.0 303 11 9.0
0820 6.0 226 8 4.8
0812 - 129 2 .70 0900 1.0 19 7 3.7
1410 3.5 175 . 1.9
1025 - 166 2 «90 0820 6.5 194 3 241
0840 - 268 2 1e4 0935 13.$ 161 10 4.3
1050 140 145 3 1.2
0830 - 190 2 1.0 0935 13.0 140 . 1.8
0900 - 150 6 244 1015 13,0 136 9 3.3
29400 1111 - 160 9 3.4
JAN 5 1976 0930 14.0 136 3 1.5
05,0 08641 - 140 2 .76 1055 19.0 125 6 2.0
12600 100S - 130 2 o170 0950 19.0 126 . les
15,40 1360 0 140 9 3.6 1110 19.0 124 . 1.3
19400 0815 0 160 8 3.0 0830 16.5 126 3 1.0
2Te0e 0825 .0 130 22 T.7 1630 17.0  13& . 1.4
FEB
03¢ee 0800 0 120 8 246 0805 160 121 2 «65
Oboes 1530 «0 120 42 14 081$ 19.5 142 . 1.5
10... 0840 0 140 8 3.0
17000 0805 1.5 1SS . 1.7 1200 19.0 136 s 1.8
23,00 0900 «0 150 ] 2.0 0825 14,5 119 1 .32
MAR 0840 16.5 11§ 2 62
01,00 0945 1.0 150 . 1.6 0815 13.0 11§ 1 «31
08400 0815 .5 198 3 1.6
16e0e 1000 4.0 156 3 1.2 0750 19.5 119 1 o32
17400 1300 0 154 s 1.7 0810 12,0 122 2 .66
22 0815 S 161 . 1.7 1520 10,5 126 10 3.3
0840 4.5 306 24 20 1030 9.5 117 6 1.9
1640 3.0 413 28 a1 1000 8.5 122 1 «33

PARTICLE+STI2E DISTRIBUTION OF SURFACE BED MATERIAL

BED BED BED BED BED BED 8ED BED BED
MAT, NAT. MAT. MAT, MAT. MAT, MAT. MAT, MAT.
INSTAN- SIEVE  SIEVE  SIEVE  SIEVE  SIEVE  SIEVE  SIEVE  SIEVE  SIEVE
TANEOUS DIAM,  DIAM.  DIAM.  DIAMe  DIAMs  DIAM.  OIAM.  DIAM,  DIAM.
PIS= & FINER % FINER % FINER % FINER % FINER & FINER % FINER % FINER % FINER
TIME  CHARGE  THAN THAN THAN THAN THAN THAN THAN THAN THAN
DATE (CFS) <062 MM o125 MM o250 MM <500 MM 1.00 MM 2,00 MM 4,00 MM 8.00 MM 1640 MM

JUN » 1976
29¢ee 1200 135 [ 1 L3 12 14 15 18 22 43



52 STREAMS TRIBUTARY TO LAKE SUPERIOR
04026100 LONG LAKE NEAR IRON RIVER, Wl

LOCATIONo==LAT 46°34°54"y LONG 91920°18%, IN SW 1/4 SECe2s To47 Nev Re8B Wos BAYFIELD COUNTY, HYDROLOBIC UNIT
04010301» AT RESIDENCE OF ROBERT WICKy EAST SIDE OF LAKEs 3.6 MI (5.8 KM) NORTHEAST OF IRON RIVER.

ORAINAGE AREA.==1.2R MIZ (3,32 KM2), AREA OF LONG LAKEs 184 ACRES (745,000 M2).
PERIOD OF RECORD.--0CYOBER 1964 TO CURRENT YEAR (FRAGMENTARY).

GAGE . =~NONRECORDING GAGE, ALTITUOE OF GAGE IS 1,096 FT (334 M), FROM TOPNGRAPHIC MAP,
REMARKS+~~LAKE HAS NO SURFACE OUTLET. LAKE ICE COVERED FROM NOV. 22 TO APR. 14.

EITRE”ES FOR PERIDD OF RECORD,~=MAXIMUM GAGE HEIGHT OBSERVEDs 460 FT (1,402 M) JUNE 159 19743 MINIMUM OBSERVED,
39 FT (0.424 M) AUG. 28, 1968,

EXTREMES FOR CURRENY YEAR,-=MAXIMUM GAGE HEIGHT OBSERVEDs 4.35 FT (1.326 M) JAN. 63 MINIMUM OBSERVED, 2.82 FT
(0,860 M) SEPT. 30.

GABE HEIGHT» IN FEET, WATER YEAR OCTOBER 1975 Tn SEPTEMBER 1976
ME

AN VALUES

DAY ocTt NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 p— - . . ——- eme -
F] wee .ew c—e -—e . .- o=
3 - - -—- --- 3.64 - -
4 3.42 - 3,67 oee o= - 3.04
5 cea e - 3.68 - ~—e cna
6 . ——- 4438 ee .e- . ——- . J— - ame
7 - e con e oo - P, cee .= 3.28 P
8 ——e 3,46 ——— L cem . 4.00 - . e .
9 P, S L. [ . -——— .. -—e -—- .- -——-
10 - L .-~ -~ e 4.20 - .o 3.54 - -
1 3,40 e -e- -—- 3.39 2.96
12 Eatd -— ——- 3,64 - -
13 -——. 3.70 e -—— - -
14 - - - e 3.36 ——-
15 -——- 3.70 - - -~ 2492
16 wn- [, -—- eca - ——— R, . R . -
17 - -—= ——- .- 3.99 4,20 ——- g 3.46 .- Rt
18 3,40 . ——— [, .- —— .- PR .- . P
19 oo .- .ew -— cem -ee . 3.70 ——— . cm-
20 - -m= co- - .- cm- P .- -——- [, -
21 . cna . -—— . -ne e 3,26 ——-
22 P, con ——— 3.90 - we= ——- -
23 - . [y —— o, R, [ -——-
26 ——e —nw 4014 P, ——- 3.46 ..o P,

25 348 Ll - .o - L 2484
26 ——— o ——- —-—— -—— -—— 377 3.68 cn- ——- ,ow
27 e .ae -—a caw —en cew -—— e ——- - -——
28 - Py . P c—- ——— -——- = e 3,16 .
29 ——e —ea ~ow - cea -——- 3.76 3,69 —a e —nw
30 . -—— - . -a= 4,08 - - . . 2.82

3N - - — . - - - —— 3.36 —— ———



STREAMS TRIBUTARY TO LAKE SUPERIOR
04026347 PINE CREEK AT MOQUAH, W1
LOCATION,=~-LAT 46°33°28"s LONG 91°06%18%, IN Nw 1/4 NE 1/4 SEC.15s Te47 Nes R.6 Wos BAYFIELD COUNTY, MYOROLOGIC
UNIT 04010301+ ON RIGHT BANK AT BRIDGE ON TOWN ROADs 1.4 MI (2.3 KM) SOUTHWEST OF MOQUAH, AND 1.5 MI (2.4
KM) UPSTREAM FROM LITTLE PINE CREEK.
DRAINAGE AREA.==5,90 MI2 (15.3 KM2),
WATER-DISCHARGE RECORDS
PERIOD OF RECOR0.--OCTOBER 1975 TO SEPTEMBER 1976,
GAGE«~~WATER-STAGE RECOROER. ALTITUDE OF GAGE IS 810 FT (247 M)}y FROM TOPDGRAPHIC MAP,

REMARKS . ==RECORDS GOOD EXCEPT THOSE FOR WINTER PERIODs WHICH ARE FAIR,

53

EXTREMES QUTSIDE OF PERIOD OF RECORD.-=A FLOOD IN JUNE 1946 EXCEEDED FLOODS AT THIS LOCATION SINCE THENs ACCORDING

TO A LOCAL RESIDENT,
EXTREMES FOR CURRENT YEAR,-=MAXIMUM OISCHARGEs 69 FT3/S (1.95 M3/S) NOV, 20, GAGE HEIGHTs 8,59 FT (2.618 M)$
MINIMUM OATLYs 3.4 FT3/S (04096 M3/S) MAY 26-29, GAGE HE1GHTs B.02 FT (2,444 M),

RATING TABLFS (GAGE MEIGHTs IN FEETs ANO DISCHARGEs IN CUBIC FEET PER SECONO),
(STAGE-DISCHARGE RELATION AFFECTED BY ICE DEC. 1 TO FEB, 23,)

OCT. 1 TO MAR, 16 MAR, 17 TO JUNE 1
JUNE 2 TO SEPT. 15 SEPTe 16-30

8402 41 8.4 34 8,02 3.5 8422 13

8410 642 845 51 8.06 4ot 8.3 21

8.18 9.4 Be6 7 8,10 5.6 8.4 34

8.3 21 8.16 8el 8.6 n

DISCHARGE, IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG
1 Seé S.3 6e2 4.7 41 5.0 15 4,2 3.7 4.3 4.1
2 S.4 5.3 5.4 4.7 4.1 5.0 14 4,0 3.7 4.3 351
3 Se4 5.3 5.2 4.6 4.1 4.9 8.1 3.9 3.7 4.3 4.1
4 S.4 5.3 5¢2 4.5 4.1 4.6 7.3 3.8 3.7 4.3 4.3
H Se4 5.3 Se2 4.5 351 4.9 8.8 3.7 3.7 4.3 4.3
6 S.4 5.3 Se2 4.5 (%) 4.6 7.7 3.7 3.7 4.3 4ol
7 S.4 S.3 5.2 4.5 [¥81 4.6 5.6 3,7 3.7 4.3 [
6 5.4 S.3 5.2 44 41 4.6 5.0 3.7 3.7 4.1 [
9 S.4 5.3 5.2 48 41 4.6 5.0 3.7 3.7 4.3 4.1
10 5.6 7.2 5.2 LYY 4.1 4.6 ' 3.7 3.7 4.1 4.3
11 5.4 5.7 5.2 4.6 4.1 4.8 [ 3.6 4.1 41 4.5
12 Se4 7.8 Se2 4.3 41 6.6 4,1 3.6 4.0 4,1 4.3
13 5.3 5.3 Se2 4.3 [ 4.6 4,1 3.6 4.5 4,1 41
14 5.3 5.0 S5e2 4.3 4.3 4,3 41 3.5 43 4.1 4.1
15 5.3 5.8 5.0 4.3 4.5 4.1 4.1 3.5 4.5 4,1 4.1
16 5.3 5.0 5.0 4.2 4.5 3.9 4.1 3.5 4.3 4.1 41
17 5.3 5.0 5.0 4.2 4.5 3.8 3.9 3.5 ‘4ol 4.1 L3531
18 5.3 5.0 409 4.2 4.5 3.9 4.1 3.5 5.3 4,1 (381
19 5¢3 8.7 4.9 4,2 4.5 4.7 4,1 3.5 4.3 4.3 4l
20 S¢3 24 4.9 402 4.5 1 4,1 3.5 4.3 4.3 4,1
21 5¢3 Teb 4.9 4.2 4.6 10 [} 3,5 4.3 4.1 [
22 5.3 5.8 4.9 4,2 47 6.8 3.9 3.5 4.3 4.1 4.1
23 5.3 5.6 4.8 41 4.8 1 3.9 3.5 4.3 4.1 4.1
24 5.5 5.6 4.8 41 S.1 19 3.9 3.5 4.3 4,1 4a1
25 5.5 5.3 4.8 4.1 5.5 12 3.9 3.8 4.3 [Y81 4.1
26 5.3 5.3 4.8 4.1 6.5 16 3.9 3.4 4.1 4.1 4.1
27 5.3 5.3 47 [ 391 Tel 15 3.9 3.4 4.1 4.1 41
28 5.3 5.0 47 4.1 6.5 18 3.9 3.4 951 4.1 41
29 5.3 5.8 47 4.l 5.3 23 3.9 3.4 5.8 4,1 3.9
30 5.3 10 47 41 ——- 33 4.1 3.7 4.3 4.1 3.9
31 5.3 - Y% 4.1 -— 16 .e- 3.8 -—- 4.1 3.9
TOTAL 166,41 192.5 15642 133,1 134,7 278.7 161,7 112.8 124.6 128,9 127.7 118.5

MEAN 5436 6442 5,84 429 4,64 8.99 S.39 3461 4,15 4.16 4,12
MAX 546 24 642 4.7 7.1 33 15 4.2 5.8 4.3 4.5
MIN 5.3 5.0 4.7 (38} 4 3.8 3.9 3.4 3.7 4.1 3.9

WIR YR 1976 TOTAL 1834,7 MEAN 5,01 MAX 33 MIN 3.4
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PERIOD OF DAILY RECORD.=~
SUSPENDED~-SEDIMENT DISCHARGE:

REMARKS o==SEDIMENT RECORDS ARE FAIR.

YEAR ARE ESTIMATED.

STREAMS TRIBUTARY TO LAKE SUPERIOR
04026347 PINE CREEX AT MOQUAHs WI==CONTINUED
WATER-QUALITY RECORDS

NDVEMBER 197S TO SEPTEMBER 1976.

MEAN SUSPENDED-SEDIMENT CONCENTRATIONS FOR MORE THAN 20 PERCENT OF THE

EXTREMES FOR PERIOD OF DAILY RECORD.~~

SUSPENDED=SEDIMENT CONCENTRATIONS:

28-30, MAXIMUM OBSERVEDs 262
SUSPENDED=SEDIMENT DISCHARGE :
SEPT. 28-30.

MAXIMUM DAILY MEANs 200 MG/L MAR. 303 MINIMUM DAILY MEANs 1 MG/L SEPT,
MG/L MAR. 293 MINIMUM OBSERVEDs 1} MG/L SEPTe 26-30.
MAXIMUN DAILYs 24 TONS (22 TONNES) MAR, 303 MINIMUM DAILY, 0.01 TON (0.01 TONNE)

WATER QUALITY OATA, NOVEMBER 197S TO SEPTEMBER 1976

?:;er Dis S ifi fossed
A - - pecific tem- Dis- Specifi
Date Time per- charge conduct- Date Time per- charge cgnducts
a§gre (cfs) ance ature (cfs) ance
(&49] *Q)
Dec. 3, 1975 1530 0.0 4.74 140 Apr 1, 1976 1100 2.0 6.7
. . . .73 120
Jan. 5, 1976 1540 - 4.49 130 Apr. 22: 1976 1030 7.0 3.92 130
Jan. 29, 1976 1230 0.0 3.67 140 May 26, 1976 1800 15.0 3.44 130
Feb. 25, 1976 1630 5.5 5.56 150 June 23, 1976 1130 12.0 4.23 120
Mar. 17, 1976 1400 5.5 3.92 135 June 29, 1976 1100 13.0 8.09 140
Mar. 25, 1976 1500 3.5 10.7 140 July 22, 1976 1200 12.0 4.16 130
x::. %;, ig;g iggg i.g %2.: - Sept. 2, 1976 1530 12.0 3.80 120
. N . . 130 Sept.21, 19 . .
Mar. 30, 1976 1700 1.5 29.3 120 ° 76 1600 8.5 3.96
PARTICLE~SIZE DISTRIBUTION OF SUSPENDED SEDIMENT
SUS~ SuS. SuS. SUSe.
PENDED SED. SED. SED.
ENSTAN=- SUS~ SEDI- FALL FaLL FALL
TANEOUS PENDED MENT DIAM. DIAM, DIAM.
DIS- SEDI~- D15~ % FINER % FINER % FINER
TIME CHARGE MENT CHARGE 2THAN THAN THAN
DATE (CFS) (MG/L) (T/DAY) <002 MM 004 MM ,008 MM
MAR » 1976
3040 1700 30 101 8.2 B 4S 51
JUN
2900 1105 8el 271s 6.0 73 82 86
29¢ 00 1400 31 232 19 T2 84 91
SUS. SUS. SUS. SUS. SUS. SuS. SUS.
SED. SED. SED. SED. SED. SED. SED.
FALL FALL SIEVE SIEvVE SIEVE SIEVE SIEVE
DIAM. DIAM. DIAM. DIAM, DIAM. DIAM, DIAM.
% FINER % FINER % FINER % FINER % FINER % FINER % FINER
THAN THAN THAN THAN THAN THAN THAN
DATE s016 MM (031 MM 2062 MM o125 MM  +250 MM .500 MM 1,00 MM
NAR » 1976
30eee 55 61 64 70 (1] 97 100
JUN
29e0e 91 93 93 95 96 100 .-
29eee 96 ST 99 99 100 - -
PARTICLE»SIZE DISTRIBUTION OF SURFACE BEO MATERIAL
BED BED BED BED BED BED BED BED
MAT, MAT, MAT, MAT. MAT, MAT. MAT. MAT,
INSTAN~- SIEVE SIEVE- SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
TANEOUS  DIAM. DIAM, DIAN, DIAM, DIAM, DIAMe DIAM. DIAM,
DIS- % FINER % FINER % FINER % FINER % FINER % FINER % FINER % FINER
TINE CHARGE THAN THAN THAN THAN THAN THAN THAN THAN
DATE (CFS) 125 MM o250 MM o500 MM 1.00 MM 2,00 MM 4.00 MM B.00 MM 1640 MM
JUN o 1976
29 a0 1140 8.1 0 14 46 61 73 8s 96 100



STREAMS TRIBUTARY TO LAKE SUPERIOR 55
04026347 PINE CREEK AT MOQUAHs WI~=CONTINUED

SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY)s NOVEMBER 197S TO SEPTEMBER 1976

MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN~ CONCEN~ CONCEN~ CONCEN=- CONCEN= CONCEN~
TRATION LOAOS TRATION LOADS TRATION LOADS TRATION (0ADS TRATION LOADS TRATION  LOADS
DAY (MG/L)  (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
1 o= e 10 .19 12 17 3 « 04 6 «08
2 .-- ——- 10 .16 12 .17 3 .25 6 «08
3 - - 10 .15 12 .17 3 «04 s «07
4 e - 10 »15 12 «35 3 »04 5 «06
S - - 10 »15 9 «87 . »05 s 06
6 - one 10 .15 4 «06 4 «05 4 «05
7 - - 10 .15 . «53 3 «05 4 «05
8 Ll coe 10 .15 . «50 5 «06 4 «05
9 - bt 10 »15 L3 «05 S .07 3 «05
10 - - 10 .16 4 «05 ] «07 3 .04
11 - c—— 11 .16 3 «05 6 «08 3 <04
12 . - 11 .16 . «05 6 «09 8 .18
13 [y «05 11 .16 4 «05 7 .10 L3 «05
14 [y «05 11 .16 3 +05 8 .11 4 «05
15 4 «05 11 .16 4 «21 8 o1l 3 .04
16 3 «05 11 .16 4 «05 9 .12 3 .04
17 3 «05 11 .18 [y .22 10 .13 3 «02
18 . «05 1 1.0 4 «05 11 .14 2 «02
19 . «10 11 .16 3 «05 11 .15 3 04
20 . .29 11 .16 4 +05 12 .17 19 .78
21 . o1l 1 .16 4 «05 13 .18 13 o4l
22 3 «06 11 .16 [y «05 15 «20 5 +09
23 . «06 11 .16 . «05 16 «21 23 1.2
24 5 «07 11 .16 4 +05 17 24 17 91
25 5 «07 1 016 3 »05 17 24 22 +6B
26 5 .07 11 .16 [y «05 8 .14 39 2.2
27 5 «07 11 .16 4 «21 10 .21 38 1.8
28 5 «07 12 .17 - «05 7 .12 73 Se4
29 44 .97 12 .17 3 .04 6 «09 101 10
30 177 5.8 12 .17 2 .02 - -—- 208 24
3 ——- ——— 12 .17 2 «02 --- .-- 36 1.6
MONTH .m- ——— -—- 5.82 - 4439 - 3,55 —— 50.14
WMEAN MEAN MEAN MEAN MEAN MEAN
CONCEN= CONCEN- CONCEN~ CONCEN~ CONCEN~ CONCEN=
TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION  LDADS
0AY (MG/L)  (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (M6/L) (T/DAY)
APRIL May JUNE JuLy AUGUST SEPTEMBER
1 43 2.1 13 14 7 »06 18 .22 15 .17 8 «08
2 52 2.6 8 «08 6 «07 14 .16 12 .13 8 «08
3 26 64 8 «08 6 «07 6 «07 10 .11 6 «06
4 10 .21 9 «09 6 «07 5 «05 22 .29 6 «06
S 15 48 9 «09 8 +08 2 «03 15 .18 7 «08
6 29 +69 9 .09 6 «07 2 «02 8 »09 6 .07
7 37 «59 9 «09 5 «05 2 202 5 +05 3 .04
8 18 .23 9 «08 8 «09 3 «03 . «05 3 «03
9 19 .23 8 «08 10 o1l 3 «03 2 «03 3 .04
10 9 o11 8 «08 12 »13 3 «03 15 .19 6 .07
11 5 «06 8 «08 14 .15 L «04 N 48 11 .12
12 3 «05 8 »08 23 «30 4 «05 17 .22 12 .13
13 6 +06 8 »08 33 o4l 4 04 [ *06 12 o14
14 7 «08 9 «09 16 .19 s «06 5 +05 11 .13
15 8 «09 1s «15 15 .18 [ «06 4 » 04 11 .13
16 7 .08 22 «21 17 «20 6 «07 3 .04 11 «11
17 4 +04 17 .16 9 .10 6 N 3 *04 10 .10
18 3 «03 13 .13 99 1.5 7 +08 4 .04 10 .10
19 - »04 11 .11 51 «61 14 .18 3 «05 8 «08
20 5 «05 9 *09 13 »15 20 26 5 «06 7 «08
21 6 »06 8 .07 1 .12 9 *09 s *06 8 «09
22 7 «07 1 »10 7 +09 10 «11 5 «06 6 «06
23 7 07 9 08 8 «10 Il .13 5 «06 6 «06
24 7 «07 12 .11 17 .20 13 «15 6 «06 3 04
25 8 «08 14 .13 16 .19 15 7 6 07 3 «03
26 8 «08 8 «08 7 «08 17 .19 6 .07 “ «04
27 8 +08 8 «07 6 »07 20 .22 6 »07 3 +03
28. 9 «09 8 07 6 07 23 26 7 207 1 0}
29 8 «08 7 «07 105 2.3 26 .29 7 «07 1 *01
30 10 o10 4 «07 35 o4l 22 °25 4 °07 1 .01
31 —— -—— k4 «07 -—— ———- 18 20 7 .01 —— -
HONTH - 924 ——— 3.00 - 8.22 - 3.63 ——- 3.16 - 2.11



56 STREAMS TRIBUTARY TO LAKE SUPERIOR
04026348 PINE CREEK TRIBUTARY AT MOQUAHs Wl
LOCATION,~=LAT 46°34°27%y LONG 91903%39", IN SW 1/4 SE 1/4 SEC.ls T.47 Nes Re6 Wes BAYFIELD COUNTYs HYDROLOGIC
UNIT 04010301+ AT BRIDGE ON COUNTY TRUNK HIGHWAY Gy le1 MI (1.6 KM) EAST OF MDQUAHs AND ABOUT 1.7 MI (2.7
KM) UPSTREAM FROM PINE CREEK.
ORAINAGE AREA.-=0.57 MIZ (1.48 KM2),
WATER=-DISCHARGE RECORDS

PERIOD OF RECORDe==-MARCH TO SEPTEMBER 1976.
GAGE « =~NONRECORDING GAGE ANO CREST-STAGE GAGE. ALTITUDE OF GAGE IS 660 FT (262 M) FROM TOPOGRAPHIC MAP.
REMARKS . -=RECORDS ARE POOR.

EXTREMES FOR CURRENT YEAR,==MARCH TO SEPTEMBER 1976: MAXIMUM DISCHARGE DURING PERIODs 23 FT3/S (0,65 M3/S) MA
30, GAGE HEIGHTs 5.78 FT (1.762 M)3 NO FLOW ON MANY DAYS.

OISCHARGE, IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

MEAN VALUES
DAY ocy Nov DEC JAN FEB MAR APR MAY JUN JuL AUG
1 R 2.5 82 0
2 ~-- 2.6 .02 0
3 ~— 2.0 02 [
4 ~e- 1.9 .02 [
5 ———— 1.7 .02 [}
6 —— 1.4 02 [
7 - 1.4 .02 o
8 —— 1.4 L] 0
9 ——- 1.2 [ [
1e ———— «G9 0 [ ]
1 - «39 [] [
12 ——— 28 (4 [
13 ——— .22 (3 [
14 ———— «10 0 0
15 - +86 0 L]
16 «06 L] L]
17 «06 [ (]
18 .22 0 .22
19 «39 [ [
20 22 o [ 4
21 - [ [
22 - L] 0
23 ——- [ L]
24 ——— [ [
25 2.6 0 [
26 3.2 [ [
27 4.1 0 [
28 5.2 [ [
29 Teb 0 «26
3 6.9 [ [
31 3.4 0 -——
TOTAL ——— 19.80 »14 «50 0 (4
- 66 * 005 «017 [ [
MAX ——- 246 2 26 [ (4
MNIN - 02 L] o [ 0

SEP
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STREAMS TRIBUTARY TO LAKE SUPERIOR

04026348 PINE CREEK TRIBUTARY AT MOQUAHs WI--CONTINUED

WATER- QUALITY RECORDS

PERIOD OF RECORD+-~NOVEMBER 1975 TO SEPTEMBER 1976.

PERIOD OF DAILY RECORDe==
SUSPENDED~SEDIMENT DISCHARGE:

DAYS.

SUSPENDED~SEOIMENT DISCHARGE ¢
ON MANY DAYS.

MARCH TO SEPTEMBER 1976,

REMARKS .=~NO FLOW MAY 8 TO JUNE 17» JUNE 18-284 JUNE 30 TO SEPT. 30.
SUSPENDED-SEDIMENT CONCENTRATIONS FDR MORE THAN 20 PERCENT DF THME PERIOD OF FLOW ARE ESTIMATED.

EXTREMES FOR PERIOD OF DAILY RECORD,=-~
SUSPENDED=SEDIMENT CONCENTRATIONS:

SEDIMENY RECORDS ARE POOR.

57

MEAN

MAXIMUM DAILY MEANs 270 MG/L APR. 23 MINIMUM DAILY MEAN, 0 MG/L ON MANY
MAXIMUM OBSERVED, 270 MG/L APR. 2% MINIMUM OBSERVEDs 0 MG/L ON MAMY DAYS.

MAXIMUM DAILYs 1.87 TONS (1.70 TONNES) APR. 23 MINIMUM DAILY, O TON (0 TONNE)

WATER QUALITY DATAs NOVEMBER 1975 TO SEPTEMBER 1976

Water Water
tem- Dis- Specific tem- Dis-
Date Time per- charge conduct- Date Time per- charge
ature (cfs) ance ature (cfs)
°C) (°C)
Mar. 25, 1976 1600 1.5 2.57 75 Apr. 1, 1976 1230 2.0 2.07
Mar. 29, 1976 1830 4.0 7.40 60 Apr. 22, 1976 0830 6.0 0.09
Mar. 30, 1976 1130 1.0 8.67 60 Apr. 22, 1976 0900 6.0 0.11
Mar. 31, 1976 1030 1.0 3.50 60 June 29, 1976 1000 16.0 0.10
Mar. 31, 1976 1900 1.0 2.66 60 June 29, 1976 1430 16.5 0.20
SUSPENDED=SEDIMENT DISCHARGE (TONS/DAY)s MARCH To SEPTEMBER 1976
MEAN
CONCEN=
TRATION  LDADS
DAY (MG/L)  (T/DAY)
MARCH
z‘ - ——-
25 2 «01
26 10 +09
27 14 .15
28 (3 «06
29 30 «60
30 8 .19
31 28 .26
MEAN MEAN MEAN MEAN MEAN
CONCEN= CONCEN~ CONCEN= CONCEN- CONCEN=~
TRATION LOADS TRATION LOADS TRATION LOADS TRATION (0ADS  TRATION  LOADS
DAY (MG/L)  {T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (M6/L) (T/DAY)
APRIL MAY JUNE JuLY AususY
1 8 «05 12 [} [} 0 o [ 0 [4
2 270 149 10 (] [ [ [ 0 0 0
3 8 .04 o 0 0 [ 0 0 0 0
4 13 .07 16 (3 ° 0 [} 0 0 []
[} 10 «05 12 0 0 0 (] 0 o °
6 7 °03 12 0 0 (] ] [] ° 0
7 S «02 10 0 0 [ ° ° o [
8 2 .01 0 [] ° 0 (] [] 0 0
9 e .03 0 0 ° 0 o ° 9 0
10 6 .01 ° ° ° ° o o 0 0
11 [ [ [ ° ° ° ° ° 0 0
12 s [ [] 0 [] [] (] [] 0 0
13 5 0 0 0 0 (] ] [] 0 0
14 6 [} 0 0 [] [} [] [ ° 0
1S 8 0 [ [ [ 0 [ [] ° 4
16 9 0 [] [ ° ° [] [ [] []
17 L} 0 0 0 [] ] [} [} 0 []
18 6 0 0 0 15 «01 [] 0 [] [
19 8 0 0 0 0 ° [] 0 0 ]
20 10 .01 0 ° ° ° 0 ° 0 o
21 10 0 [] 0 ° [ 0 0 0 [
22 10 0 0 0 [ [] 0 0 [] []
23 10 [ 0 ° [ 0 ° ° [} [
24 12 «01 [ 0 0 0 3 [ o []
25 10 [} [] 0 ° ° ° ° 0 ]
26 16 0 [} 0 0 [ [] [] [ [
27 18 ] [] 0 [] [ 0 [] [ [
28 21 ° 0 ] (] [] [} [ 4 0
29 22 0 .0 [ 20 .02 [] [} 0 0
30 16 0 0 0 ° ° [] [] 0 [
31 -—— -—— 0 0 ——— —— [ [] 0 0
MONTH ——— 2423 —- 0 -— «03 ° 0 [ o

Specific
conduct-
ance

MEAN

CONCEN=

TRATION  LOADS
(MG/L)  (T/DAY)

SEPTEMBER

00000 OO0OO0 O0000 00000 00600 ©0000S
000D OO000O OO0ODO OCOOO0O0 00000 OOO0DS

L
]



58 STREAMS TRIBUTARY TO LAKE SUPERIOR
04026349 PINE CREEK NEAR MOQUAH, wi
LOCATION,==46°32¢57%s LONG 91803%47", IN SW 1/4 SE 1/4 SEC.13¢ Te47 Nos Re6 W,» BAYFIELD COUNTYs HYDROLOGIC UNIT
04010302, ON RIGHT BANK AT BRIDGE ON TOWN ROAD, 700 FT (213 M) UPSTREAM FROM NORTH FISH CREEKs AND 1.3 MI
(2.9 KM) SOUTHEAST OF MOQUAH.
ORAINAGE AREA.==21,5 MI2 (55.7 KM2).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--NOVEMBER 1975 TO SEPTEMBER 1976.
GAGE o =<WATER-STAGE RECDRDER. ALTITUDE OF GAGE IS 670 FT (204 M)s FROM TDPOGRAPHIC MAP,
REMARKS . ==RECORDS 600D EXCEPT THOSE FOR NOVEMBER THROUGH FEBRUARYy WHICH ARE POOR.

EXTREMES OUTSIDE OF PERIOD OF RECORD.=~FLOOD IN JUNE 1946 EXCEEDED A STAGE OF 20.0 FT (6010 M)+ FROM INFORMATION
BY LOCAL RESIDENT.

EXTREMES FOR CURRENT YEAR.-~NOVEMBER 1975 TO SEPTEMBER 19763 MAXIMUM DISCHARGE DURING PERTIOD, 591 FT3/S (16.7
M3/5) MAR. 30+ GAGE HEIGMT, 7.26 FT (2.212 M)§ MINIMUM DAILYs 18 FT3/S (0.51 M3/S) MAR. 17,

DISCHARGEs IN CUBIC FEET PER SECOND» WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

DAY ocT Nov DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 26 39 25 24 21 67 21 21 21 20 20

2 26 44 25 24 21 75 22 21 20 20 20

3 26 28 25 24 21 51 22 21 20 20 20

4 26 26 26 24 20 46 22 21 20 21 21

5 26 26 26 24 20 Se 22 20 20 21 21

6 26 25 25 24 20 49 21 21 20 20 20

7 26 2s 26 24 19 36 21 21 20 20 20

8 26 25 26 24 19 3 21 21 20 20 20

9 27 25 25 2s 19 30 22 21 20 20 20
10 36 25 2s 2s 19 28 22 21 20 21 20
11 28 25 25 24 19 24 22 21 20 21 21
12 s3 25 25 24 20 24 22 21 20 21 21
13 27 25 25 24 19 24 27 22 20 20 21
14 25 25 25 24 19 25 21 21 20 20 21
15 25 25 25 25 19 24 20 21 20 20 21
16 26 2s 25 25 19 23 20 21 20 20 21
17 25 25 25 25 18 22 20 20 20 20 21
18 25 26 25 2s 19 24 20 25 20 20 21
19 52 2s 24 25 23 24 20 21 21 20 21
20 64 24 24 25 40 22 20 21 22 20 21
21 37 24 24 2s 58 22 20 21 20 20 21
22 32 24 24 25 50 22 20 21 20 20 21
23 29 24 24 25 66 21 20 21 20 20 21
24 28 25 24 2s He iy 21 20 21 20 20 21
25 27 25 24 24 o 3 21 20 22 20 20 21
26 27 2s 24 27 163 99 20 21 21 20 20 21
27 27 25 25 29 e QL 20 21 21 20 20 21
28 26 2s 2s 27 120 (i 20 21 21 20 20 21
29 28 2s 24 22 162 .55 20 21 29 20 20 21
30 58 25 24 —— 248 1| 21 21 21 20 20 21
31 ——- 2s 24 - 76 - 21 - 20 20 ——
TOTAL —— 940 810 768 n7 1593 911 649 642 624 625 622
MEAN - 31.3 2601 26448 2447 S1.4 30.4 20,9 21e4 20.1 20.2 20.7
MAX —— 64 44 26 29 245 75 22 29 22 21 21



STREAMS TRIBUTARY TO LAKE SUPERIOR 59
04026349 PINE CREEK NEAR MOQUAHs WI~-~CONTINUED
WATER QUALITY RECORDS
PERIOD OF RECORD.~--SEPTEMBER 1975 TO SEPTEMBER 1976.

PERIOD OF DAILY RECORD.=~
SUSPENDED-SEDIMENT DISCHARGE: NOVEMBER 1975 TO SEPTEMBER 1976.

INSTRUMENTATION,~-SEDIMENT PUMPING SAMPLER SINCE NOVEMBER 197S.

REMARKS c ~~SEDIMENT RECORDS ARE FAIR., MEAN SUSPENDED~-SEDIMENT CONCENTRATIONS FOR MORE VHAN 20 PERCENT OF THE
YEAR ARE ESTIMATED.

EXTREMES FOR PERIOD OF DAILY RECORD,=~
SUSPENDED-SEDIMENT CONCENTRATIONS: MAXIMUM DAILY MEANs 660 MG/L MAR. 303 MINIMUM DAILY MEANs 1 MG/L JAN,
16=24, MAXIMUM OBSERVEDy 2+s770 MG/L MAR., 233 MINIMUM OBSERVEDs 1 MG/L ON SEVERAL DAYS.
SUSPENDED=SEDIMENT DISCHARGE: MAXIMUM DAILYs A4 TONS (39¢ TONNES) MAR. 303 MINIMUM DAILYs 0.06 TON (0,05
TONNE) JAN, 19-23. 1%

WATER QUALITY DATA. SEPTEMBER 1975 TO SEPTEMBER 1976

SPE=
CIFIC FECAL STREP~
INSTAN-  CON» PER= coLI-  rococct
TANEOUS  DUCE- TUR=- D1S- CENT FORM (coL-
018~ ANCE PH TEMPER~ BID= SOLVED SATUR=-  (COL. ONIES
TIME CHARGE (MICRD- ATURE 1Y OXYGEN  ATION PER PER
DATE (CFS) MHOS)  (UNITS) (DEG €)  (JTU) (MG/L) 100 ML) 100 ML)
SEP + 197S
2600 1440 20 220 Te7 8.5 1 - - 26 47
ocy
35... 0945 18 208 7.6 7.5 2 - - B76 4
NOV
1leee 1600 25 140 8.1 5,0 [ - -- 270 320
DEC
1Geee 1030 26 140 7.9 .0 3 - - 23 41
JAN & 1976
2leee 1130 26 70 Teb .0 2 - - 811 €160
FEB
10,0, 0900 23 165 Teb .0 3 11,7 G4 46 8410
MAR
17400 0830 16 30 Te? .0 2 13,6 98 B24 510
APR
Oless 1600 105 125 7.7 3.5 160 12.6 99 300 3800
MAY
12000 1300 21 ¥25 7.8 11.0 2 - -~ 21 20
JUN
0Gsee 0830 21 220 7.6 12.0 4 - - 440 210
JuL
Zé... 1030 20 30 7.9 12.0 7 10,5 102 82600 660
AUl
1leee 0915 23 130 - 12.0 20 9.6 95 1600 6000
SEP ]
l4eee 1600 20 125 - 10,5 4 10.4 96 100 420
D1S- D1S~
NON- 01S~ SOLVED S00IuUM  SOLVED
CAR- SOLVEO MAG- DIS=- AD- PO~
HARD= BONATE CAL- NE= SOLVED SORP= TAS- BICAR~ CAR-
NESS HARD~ (S {T] SIuM SODIUM PERCENT TION SIuM BONATE  BONATE
(CAsMG)  NESS (CA) (MG) (NA) SODIUM  RATIO ) (HCO3)  (COI)
DATE (MG/L)  (MB/L)  (MGrL)  (MG/L)  (MG/L) (MB/L)  (M6/L)  (MG/L)
SEP o+ 1975
vee 1 16 4e3 1.6 6 ol o7 69 [
oct
15000 55 0 16 3.6 1.9 7 o1 4 69 0
NOV
1leee 54 0 15 4ol 1.9 7 ol 9 69 0
DEC
18400 56 [} 18 4.5 2.0 7 ol o7 74 0
JAN » 1976
coen 6 [} 14 S0 1.7 6 .l 6 72 °
10ees 56 [} 15 45 1.6 6 ol 5 70 °
MAR
17e0s 56 [} 16 4e3 1.7 6 ol o6 73 °
APR
Olese 48 [} 13 3.7 2.2 9 el 2.0 61 0
MAY
1200 58 [} 15 L 193 1.6 6 ol o6 71 °
JUN
0Geqs 57 [} 15 446 1.6 6 .l o7 70 °
JUL
2less 58 2 16 443 1.5 H ol o7 68 °
AUG
Ilees 55 [ 15 4.3 1.6 7 ol 6 68 -
SEP
l4eee 52 ° 14 4.2 1.8 6 o1 o7 66 -

B RESULTS BASED ON COLONY COUNT OUTSIDE THE ACCEPTABLE RANGE (NON-IDEAL COLONY COUNT).
E ESTIMATED.
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ALKA=
LINITY
AS
CACO3
DATE (M8/L)
SEP » 1975
26eee ST
ocy
15 57
NOV
1leee s7
DEC
18¢ee 61
JAN » 1976
2leee 59
Fes
10eee s7
MAR
17eee 60
APR
O0less so
MAY
12¢0e 58
JUN
08.ce 114
Jut
2leee S6
AUG
1leee S6
SEP
14ese S6
TOTAL
NITRITE
PLUS
NITRATE
(N)
DATE (M6/L)
SEP + 1975
26eee «03
ocrY
1Seee «02
NOoV
1leee «0S
OEC
1840 «06
JAN , 1976
2lece «08
FEB
10ece .12
MAR
17eee «07
PR
0leee 25
MAY
12¢0e «03
08ece .10
L
2lece «07
Ve
1leece «09
P
) LTS «0a

CARBON
010XIDE
(cp2)
(M6/¢)
2.2
2.6

9

4.6
4.5
2.3
1.9
1.8
1.8

1.4

TOTAL
KJEL-
DAHL
N1TRO-
N)
(M670)
«00
«01
13
0%
.15
.10
«10
«93
«03
08
10
28
«00

STREAMS TRIBUTARY TO LAKE SUPERIOR

04026349 PINE CREEK NEAR MOQUAHs W1-~CONTINUFD

018~
SOLVED
SULFATE
(S04)
(MGPL)
2.9
3.7

4.9

TOTAL
NITRO-
8EN
(N)
(M8rL)
«03
«03
.18
o10
23
22
.17
1.2
«06
.18
17
o34
0%

01S-
SOLVED
CHLO-
RIDE
(L)
(MG/L)
6
.8
1.6
3.6
1.9
1.1

3
2.0
8
3

TOTAL
NITRO-

(NOY)
(M6/L)
13
13
«80
b

1.0
97
75
S.2°
27
«00
75

1.5
.18

o1s-
SOLVED
FLUO=
RIOE
{F)
{MG/L)
oh
o1
.l
.2
0
.1
.1
.l
.0
.1
a
1
.1

TOTAL
PHOS-
PHORUS

(M6/7L)

«01
«01
«05
«03
«03
«04
«03
«32
«03
«03
«0S
«06
«03

OIS~
SOLVED
SILICA
(s102)
M8/L)
13
13
12
13
12
12
12
7.7
12
13
13
12
13

TOTAL
ORGANIC
CARBON
()
(MG/L)

17
3.8

OIS«
SOLVED
soLIns
(RES]-
DUE AT
180 ©)
(M6/L)

78
70
76
78
75
T2
78
78
7
17
7
64

m”

PERL~
PHYTOM
BIOMASS
ASH
WEIBMT
6/50 M

«000
«692

WATER QUALITY DATA, SEPTEMBER 1975 TO SEPTEMBER 1976

01S=
SOLVED
SoL1DS
(SUM OF
CONSTl~
TUENTS)
(MB/L)
T4

T8

s

79

Ts

73

76

65

72

75

73

T2

n

PERL~
PHYTON
BIOMASS
TOTAL
ORY
WEIGMT
8/50

DIS~
SOLVED
SoLIDS
(TONS

PER
AC-FT)

1l
<10
<10
o1l
.10
.10
11
e11
+10
«10
10
«09

«10

UNCOR=-
RECTED
PERL~

PHYTDN
CHLORD=-
PHYLL B
MG/SQ M

Dls-
SOLVED
SOL1DS
(TONS

PER

DAY)

4,36
3,40
S.13
2.53
S.19
3,47
3.719
22.1
4,03
4,37
4,16
3,97
4,16

UNCOR=-
RECTED
PERI~

PHMYTON
CHLORO=-
PHYLL A
MG/SO M

«00

«68



STREAMS TRIBUTARY TO LAKE SUPERTOR
04026349 PINE CREEK NEAR MOQUAMe WI-=CONTINUED

WATER QUALITY DATA, SEPTEMBER 1976 TO SEPTEMBER 1976

SUS- 018~
INSTAN= SUS- 01S= TOTAL PENDED  SOLVED
TAMEOUS  TOVAL PENDED  SOLVED CAD- CAD~ CAD=
DIS=  ARSENIC ARSENIC ARSENIC MIUM MIUM NIiUm
TIME CHARGE 1{AS) {AS) {AS) ({1 1] ({2 2] [{<1]
DATE {CFS) wern.) wertL) wesL) [{U 7, 8] (ue/L) wesL) L
OCT » 1978
15¢00 0945 18 1 L] 1 [] [] L]
JAN » 1976
21e0e 1130 26 2 1 1 1 L] 1
APR
Olees 1600 105 L] L] o [ ] L] [ ]
JUL
2leee 1030 20 3 L] 1 1 [] 1
SUS- 01S- SUS= DIS~- D1S~
PENDED SOLVED  vovaL PENDED  SOLVED TOTAL SOLVED  TOTAL
COBALY COBALY COPPER COPPER  COPPER IRON IRON LEAD
([} [{= 1] [[=1}} [{="}] [{=T}H (FE) (FE) tpB)
DATE wen) wen) ey tvesL) [{T.-7/8] ({1} 78] [{T.- 78} te/sL)
OCY » 197S
1Seee ° (] 4 4 [] 190 10 7
JAN 5 1976
2leee [ 1 ] 0 [] 100 10 1
Olece 3 ° 20 20 ° $200 140 2
2leee 1 [] L] L] 0 350 L] 7
SUS- 018~ SUS=- D1S~
PENDEOD  SOLVED SUS- 015~ TOTAL PENDED  SOLVED
MAN=- MAN- TOTAL PENDED  SOLVEO  SELE- SELE- SELE~-
GANESE  GANESE MERCURY WERCURY MERCURY NIUM NIUM NTUM
(WN) () (HG) (HG) (H6) (SE) (SEy (SE)
DATE tye/L) wen) west.) we/L) ye/L) tue/sL) esL) tue/L)
OCY » 1975
1Seee 10 <5 -0 <5 ° ° []
JAN » 1976
3 Ty L] [] <8 .0 <5 ] ] [}
Oleee 1s0 10 <5 0 €5 [ L ]
JUL
2leee 10 ] <5 .0 .5 [} [} [
PESTICIDE ANALYSES
POLY=
CHLO=
INSTAN= RINATED
TANEOUS NAPH= TOTAL
DIS= TOTAL THA= TOTAL CHLOR=  TOTAL
IME CHARSE PCB8 LENES ALORIN OANE ond
DATE (CFS) west.» (ue/t.) we’/L) {78} ({11748
APR » 1976
Oless 1660 105 0 «00 «00 ol +00
MAY
12¢00 1300 21 .0 «00 «00 «0 -00
TOTAL
TOTAL TOTAL TOTAL HEPTA~ D1IS~
oI~ D1- TOTAL TOTAL HEPTA=  CHLOR SOLVED
AZINON  ELDRIN ENDRIN EYHION CHMLOR EPOXIDE LINDANE
DATE twesL) uesL) we/sL) wesL) {u6/L) wesL) we/L)
APR » 1976
0leece «00 «00 «00 «00 «00 «00 -
May
12¢e0 «00 00 «00 «00 «00 00 «00
TOTAL TOTAL
METHYL  METMYL  TOTAL TOTAL TOTAL
PARA- TRI- PARA- TOX= TRI- TOTAL T
THION THION THION APHENE  THION 204=0 2»
DATE tuespy wesL) {Ue/L) we/Ly tu6/L) tue/L) ¢
APR s 1976
leoe . «00 «00 ] «00 -

61
SUS- 01S-
TOYAL PENDED  SOLVED
CHRO=  CHMRO- CHRO- TOTAL
MIUM MIUM MIUuM COBALY
(CR) (CR) Cr) (CO)
ue/sL) wesL) wen) wes)
<10 <10 L] 0
10 L] 10 1
30 20 10 3
<10 [] <10 1
SUS= D1S- TOTVAL
PENDED  SOLVED MAN~
LEAD LEAO GANESE
P8} (P8) (MN)
esL) wesL) wesL)
T ° 10
0 1 0
[] 2 160
L) ) 10
SUS- 01§~
TOTAL PENDED  SOLVED
ZINC 2INC 2INC
(ZN) (ZN) (N
wesL) we/r.) west)
10 S H]
10 10
30 20 10
10 10 [ ]
TOTAL TOTAL
O0DE 00T
esL) (ue/L)
«00 «00
«00 «00
TOTAL
TOTAL MALA-
LINDANE  THION
(YG/L) twe/L)
«00 «00
«00 -
OTAL TOTAL
495=T  SILVEX
U6/L) U6/t

-



62 STREAMS TRIBUTARY TO LAKE SUPERIOR
04026349 PINE CREEXK NEAR MOQUAHs WI=-=CONTINUED

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OFEBIOLOGICAL DATA, SEPTEMBER 1975 TO SEPTEMBER 1976

PHYTOPLANKTON
Count Percent Sampling
Date Time Organism (cells/ml) of total method
Sept. 26, 1975 1440 CHRYSOPHYTA Grab
Bacillariophyceae sample
Achnanthes 0
Cocconels 19 4
Cymbella 19 4
Diatoma 19 4
Fragilaria 97 21
Gomphonema 19 4
Navicula 130 29
Nitzschia 110 25
Surirella 38 8
CYANOPHYTA
Myxophyceae
Oscillatoria 0
TOTAL 460
Oct. 15, 1975 0945 CHLOROPHYTA . Grab
Chlorophyceae sample
Ankistrodesmus 26 8
CHRYSOPHYTA
Bacillariophyceae .
Achnanthes 13 4
Cocconeis 26 8
Gomphonema 13 4
Navicula 120 38
Nitzschia 90 29
Rhoicosphenia 26 8
TOTAL 310
Nov. 11, 1975 1600 CHRYSOPHYTA Grab
Bacillariophyceae sample
Achnanthes 29 8
Cymbella 29 8
Fragilaria 0
Navicula 110 33
Nitzschia 140 42
Surirella 29 8
CYANOPHYTA
Myxophyceae
Oscillatoria 0
EUGLENOPHYTA
Euglenophyceae
Distigma 0
TOTAL 350
Dec. 18, 1975 1030 CHLOROPHYTA Grab
Chlorophyceae sample
Scenedesmus 33 10
CHRYSOPHYTA
Bacillariophyceae
Achnanthes 42 13
Cocconeis 8 3
Cymbella 33 10
Fragilaria 33 10
Melosira 8 3
Navicula 120 36
Nitzschia 33 10
Surirella 17 S
TOTAL 320
Jzn. 21, 1976 1130 CHRYSOPHYTA Grab
Bacillariophyceae sample
Achnanthes 37 14
Cocconeis 0
Melosira 0
Navicula 210 79
Synedra 19 7
TOTAL 260
Feb. 10, 1976 0900 CHRYSOPHYTA Grab
Bacillariophyceae sample
Achnanthes 20 6
Cocconeis 20 6
Fragilaria 98 29
Gomphoneis 0
Gomphonema 20 6
Navicula 140 41
Nitzschia 39 12z
Surirella 0
CYANOPHYTA
Myxophyceae
Oscillatoria 0

TOTAL 330



STREAMS TRIBUTARY TO LAKE SUPERIOR
064026349 PINE CREEX NEAR MOQUAHs WI--CONTINUED

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, SEPTEMBER 1975 TO SEPTEMBER 1976

PHYTOPLANKTON
Count Percent Sampling
Date Time Organism (cells/ml) of total method
Mar. 17, 1976 0830 CHRYSOPHYTA Grab
Bacillariophyceae sample
Achnanthes 16 7
Cymbella 16 7
Epithemia 16 7
Gomphonema ]
Navicula 160 67
Nitzschia 16 7
Synedra 16 7
CYANOPHYTA
Myxophyceae
Oscillatoria 0
TOTAL 250
Apr. 1, 1976 1600 CHRYSOPHYTA Grab
Bacillariophyceae sample
Hantzschia 0
Meridion 33 8
Navicula 230 58
Nitzschia 98 25
Rhoicosphenia 33 8
TOTAL 390
May 12, 1976 1300 CHLOROPHYTA Grab
Chlorophyceae sample
Ankistrodesmus 10
CHRYSOPHYTA
Bacillariophyceae
Achnanthes 67 16
Cocconeis 29 7
cyclotella 10 2
Cymbella 19 S
Navicula 250 59
Nitzschia 29 7
Rhoicosphenia 0
Chrysophyceae
Mallomonas 10 2
TOTAL 420
June 8, 1976 0830 CHRYSOPHYTA Grab
Bacillariophyceae sample
Achnanthes S0 7
Cocconeis 88 12
Cymbella 75 10
Epithemia 13 2
Gomphonema 13 2
Navicula 350 48
Nitzschia 130 17
Surirella . 13 2
TOTAL 730
July 21, 1976 1030 CHRYSOPHYTA Grab
Bacillariophyceae sample
Achnanthes 32 8
Cocconeis 16 4
Navicula 240 62
Nitzschia 32 8
Surirella 16 4
Chrysophyceae
Mallomonas 48 12
TOTAL 380
Aug. 11, 1976 0615 CHRYSOPHYTA Grab
Bacillariophyceae sample
Achnanthes 78 11
Amphora 16 2
Cocconeis 94 13
Cymbella 16 2
Frustulia 0
Gomphonema 0
Navicula 170 24
Nitzschia 110 16
Chrysophyceae
Mallomonas 63 9
CYANOPHYTA
Myxophyceae
Oscillatoria 160 22

TOTAL 700



64 STREAMS TRIBITARY 70 LAKE SUPERIOR

04026349 PINE CREFK NEAR MOQUAM» WI==CONTINUFD

QUALITATIVE AND ASSOCIATED QUANTITATIVE

PHYTOPLANKTON
Count Percent
Date Time Organism (cells/ml) of total
Sept. 14, 1976 1600 CHLOROPHYTA
Chlorophyceae
Coelastrum 52 35
CHRYSOPHYTA
Bacillariophyceae
Achnanthes 20 13
Amphora 7 4
Cocconeis 26 17
Gomphonema 0
Navicula 39 26
Nitzschia 7 4
Rhoicosphenia 0
Synedra 0
CYANOPHYTA
Myxophyceae
Anacystis 0
TOTAL 150
WATER QUALITY DATA
Water Water
tem- Dis- Specific tem-
Date Time per- charge conduct- Date Time per-
ature {cfs) ance ature
(°c) (°C)
Oct. 15, 1975 1800 6.5 18.4 130 Mar. 31, 1976 1800 3.5
Dec. 2, 1975 1500 0.0 29.6 150 Apr. 1, 1976 0930 1.5
Jan. 5, 1976 1400 0.0 26.4 140 Apr. 1, 1976 1800 3.5
Feb. 25, 1976 1300 5.5 23.0 150 Apr. 22, 1976 1230 7.0
Mar. 17, 1976 1000 0.0 18.9 130 May 12, 1976 1230 11.0
Mar. 25, 1976 1230 1.5 71.3 130 May 26, 1976 1600 15.0
Mar. 27, 1976 1200 2.5 78.1 135 June 23, 1976 1400 14.5
Mar. 29, 1976 1600 5.0 136 130 June 29, 1976 1330 13.0
Mar. 30, 1976 1000 1.5 178 95 Sept. 2, 1976 1330 11.5
Mar. 30, 1976 1700 1.0 209 90 Sept.21, 1976 1400 8.5
Mar. 31, 1976 1100 3.5 68.2 110
SUSPENDED SEDIMENT DISCMARGE
SUS=
PENDED
INSTAN- SuUg- SEDl~
TANEOUS  PENDED MENT
TEMPER- 018~ SEDI~ D1S~-
TIME ATURE CHARGE MENT CHARGE
DATE (DEG ©) (CFS) (M6/L)  (T/DAY)
oCT + 1978
1Seee 0945 7.5 18 L] 26
PARTICLE=SIZE DISTRIBUTION OF SUSPENDED SEDIMENT
. sus- sus. SuS. sus.
PENDED SED. SED. SED.
INSTAN- SUS- SEDI~ FALL FalLt FALL
TANEOUS PENOED MENT OlAM, DIAM, O1AM,.
DIS- SEDI~ 018~ % FINER % FINER % FINER
TIME CHARGE MENT CHARGE THAN THAN THAN
DATE {CFS) (MG/L) (T/DAY) <002 MM ,004 MM ,008 MM
MAR ¢ 1976
30eee 0930 178 297 143 3 kX4 42
3lees 1130 68 72 13 48 60 12
APR
Olese 1325 56 9s 14 S0 6s 76
SuS. SuS. SuS. SuS. SUS. SuS. SUS.
SEO. SED. SED. SED. SED. SED. SED.
FaLL FaLL SIEVE SIEVE SIEVE SIEVE SIEVE
DIAM, DIAM. DIAM, DIAM, DIAM. DIAM. DIAM,
% FINER % FINER % FINER % FINER % FINER % FINER % FINER
THAN THAN THAN THAN THAN THAN THAN
DATE «016 MM o031 MM o062 MM o125 MM <250 MM 500 MM 1,00 MM
MAR » 1976
30eee 47 s2 6 62 3 97 100
3lees 81 87 90 9 97 100 -
APR
Oleee 87 93 9% 98 100 - b

Dis-

charge

(cfs)

60.1
39.8
116
22.0
20.7
20.3
159.8
40.3
19.3
19.2

ANALYSES OF RIOLOGICAL DATA, SEPTEMBER 1975 T0 SEPTEMBER 1976

Sampling
method

Grab
sample

Specific
conduct-
ance

110

60
125
130
125
120
120
160
120



STREAMS TRIBUTARY TO LAKE SUPERIOR 65
04026349 PINE CREEK NEAR MOQUAHs WI==CONTINUED

SUSPENDEO-SEDIMENT DISCHARGE (TONS/DAY)s NOVEWBER 1975 TO SEPTEMBER 1976

MEAN MEAN MEAN MEAN MEAN MEAM
CONCEN- CONCEN=- CONCEN-~ CONCEN~ CONCEN= CONCEN-
TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION  LOADS
DAY (MB/L) (T/DAY) (M8/LY  (T/0AY) (M8/L) (T/DAY) {MB/L).  (T/DAY) (MG/L) (T/DAY)  (MG/L) (T/DAY)
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
1 7 49 46 409 L 62 3 .19 7 40
2 7 49 30 3.6 10 67 [ ] 52 6 3
3 7 .49 30 243 10 «69 12 78 & o34
4 7 49 27 1.9 1} 77 3 2.2 S 27
S 7 .49 26 1.7 1 77 1 o7l L 27
6 8 «54 21 14 ° 61 [ 39 ] 32
14 8 «56 19 1.3 e 56 3 21 6 <31
[} L] «56 16 le1 7 «49 2 12 5 «26
9 36 3.2 15 98 6 40 S o34 4 21
1o 176 19 13 «07 L] 36 ] 55 L «26
1 48 4.9 11 T4 L 27 10 «63 6 31
12 3r2 74 10 68 4 26 7 ohd 7 «38
13 17 13 1 ] 61 3 «20 S «36 [ ] o4l
14 12 «83 8 54 3 .20 2 14 L 26
15 13 89 7 48 2 ol 2 1?7 3 15
16 14 95 [ 42 2 .13 2 .13 2 .10
17 1s «98 (.3 40 2 13 2 12 4 19
18 16 le3 L) «35 1 07 6 37 6 31
19 423 68 L o34 1 «06 138 73 15 93
20 6380 163 6 «39 1 06 [ ] 51 261 26
21 N 3.1 [ 39 1 8 6 43 305 [
22 20 1.7 6 39 1 «06 14 b 208 28
23 21 1.7 6 40 1 «06 6 «38 545 L 24
24 21 1.6 14 o46 1 -08 ] 62 176 -850 58
25 22 1.6 7 14 2 13 L] 58 .2 S 10
26 23 1.7 7 49 2 .13 26 1.9 90 -25- 30
27 23 1.7 8 o564 2 .13 10 18 75 21
28 24 1.7 ] 54 2 16 12 «87 166 5473
29 67 Geb 9 «58 3 .19 n «65 178 -85 %P
3 446 76 9 6} 3 .19 L Rl 00310436 21 —n
N —oe e [ ] 63 3 19 e oan ey, 28
MONTH wme  439.46 ——- 30.50 L 8.82 - 16.88 wem  911.52
MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN~ CONCEN- CONCEN- CONCEN= - CONCEN- CONCEN~
TRATION LOADS TRATION LOADS TRATION LOADS TRATION (LOADS TRATION LOADS TRATION LOADS
DAY {NG/L)  (T/DAY) {M6/L)  (T/DAY) (M6/7L) (T/DAY) (M8/L)  (T/DAYL tMG/L)  (T/DAY) (N8/L)  (T/DAY)
APRIL MAY JUNE JULY AUGUST SEPTEMBER
1 180 45 8 s 22 1.3 10 57 10 «50 10 53
2 236 69 4 23 20 1.2 6 35 11 «58 8 .l
3 69 9.5 S «28 22 1.2 4 «23 10 56 L4 47
4 95 12 6 o34 13 75 2 13 14 79 10 56
5 121 18 6 o34 L] «50 L3 .19 16 80 10 53
6 04 11 6 32 15 81 . 21 1 ] 6 8 48
7 2.5 S 28 10 14 14 77 . 19 L] 29
[} 10 1.5 S 28 9 52 14 76 . 20 4 22
L 3 22 1.0 L] .28 25 1.4 14 74 6 30 4 23
10 20 1.6 4 «23 23 1.3 13 73 . 2 1.2 8 bl
1 16 1.1 4 23 7 .38 15 o8] 22 1.3 1 «58
12 10 66 S 28 3 17 15 80 12 66 10 «53
13 8 «53 L 28 10 57 15 78 S .29 7 39
14 L] «60 14 79 8 bé 16 o8l 7 «39 4 23
15 10 64 S .28 s «30 15 79 6 «33 10 56
16 8 52 S 27 4 23 15 344 3 .16 13 72
17 L] 0 7 «38 3 U 15 70 9 A7 13 72
18 8 52 6 «32 60 4.7 15 «80 10 «S1 9 b6
19 10 «60 10 «54 12 «68 19 le} 9 46 8 46
20 12 69 16 «86 3 17 107 6.6 10 53 L »29
21 14 83 14 76 8 o3 22 1.2 ° 48 7 40
22 14 «86 10 54 12 «70 18 . 11 54 8 43
23 7 «39 8 43 18 1.0 14 74 13 64 ° 2]
24 «33 20 1.1 19 1.1 10 52 14 75 9 «49
25 ) 26 18 97 21 1.2 L] 43 14 78 8 43
26 3 .16 25 1e4 15 +86 ] 43 12 63 [] 46
27 S 27 23 1.3 11 61 ° 47 9 A9 8 45
28 8 43 28 1.6 13 72 10 56 10 52 2 12
29 [ 32 31 1e7 181 20 9 «49 11 .61 2 «09
30 8 L] 47 247 37 2.1 10 «S50 12 .66 2 (339
31 - ——— 32 1.8 ——— Py 9 46 12 .67 ——— ——

MOMTH eee 182.52 e 21.56 ——e 46,05 ome 25.51 - 17.51 12448



66 STREAMS TRIBUTARY TO LAKE SUPERIOR
04026870 ALDER CREEK NEAR UPSONs W1

LOCATION,==LAT 46%23°09%s LONG 90°24°30%y IN SE 1/4 SE 1/4 SECe7¢ T.45 Not Re)l Eoo IRON COUNTYe HYDROLOGIC UNIT
04010302+ ON RIGHT BANK 10 FT (3 M) UPSTREAM FROM STATE NIGHWAY 122 BRIDGE AND 1.0 MI (1.6 KM) NORTH OF UPSON.

DRAINAGE AREA.==22.3 MI2 (57.8 KM2),
PERIOD OF RECORD.==APRIL 1972 TO CURRENT YEAR.
REVISED RECORDS.==WRD WIS. 1974: 1972, 1973(M).

GAGE +==WATER=STAGE RECORDER. OATUM OF GAGE IS 19380¢24 FT (420,697 M) ABOVE MEAN SEA LEVEL. PRIOR TO MAY 16,
1972+ NONRECORDING GAGE AT SAME SITE AND DATUM,

REMARKS +=~RECOROS FAIR EXCEPT THOSE FOR WINTER PERIDD, PERIODS OF NO GAGE=NEIGNT RECORD, AND DISCHARGE BELOW 3
FT3/S (0.085 M3/S)y WHICH ARE POOR.

EXTREMES FOR PERIOD OF RECORD,-=MAXIMUM DISCHARGEs 702 FT3/S (19.9 M3/S) AUGe 17» 1972s GAGE HEIBHT, 7.29 FT
(24222 M)1 MINIMUM DAILYs 0.01 FT3/5 (0.0003 M3/S) SEPT, 7=11s 1976.

EXTREMES FOR CURRENT YEAR.==MAXIMUM DISCHARGEs 440 FT3/S (12.5 M3/S) APR. 14¢ 15, 8AGE HEIGHT, 6.60 FT (2,012
M) 3 MINIMUM D&lLy. 0.01 FT3/S (0.0003 M3/S): SEPT. 7=ll.

RATING TABLE (GAGE MEIGHTs IN FEET. ANO DISCHARGEs IN CUBIC FEET PER SECOND).
(STAGE-DISCHARGE RELATION AFFECTEO BY ICE NOV. 25 TD DECe 2» DEC, 4 TO APR.

64)

246 01 E VS 15

2.7 03 : 3.5 20

2.8 .18 4e0 53

2.9 61 S.0 142

3.0 2¢1 6.0 290

3.2 6.7 Te0 580

DISCHARGE: IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

DAY ocr NOV DEC JAN FEB MAR T APR . May JUN JuL AUG SEP
1 45 49 56 12 8.0 14 170 32 B.8 2.8 o564 02
2 45 3.6 So 12 8.0 12 170 48 S.8 22 «60 02
3 4.2 3.2 46 12 8.0 11 160 64 4o 1.9 58 02
4 2.1 2.8 40 12 8.0 10 160 73 3.6 1.7 56 02
H] 1.5 3.2 36 12 8.0 9.4 160 a7 3.1 1.5 «60 02
6 1.0 3.6 42 L2 8.0 8.6 190 7 2.5 1.3 68 02
7 1.0 3.4 40 12 8.0 8.0 317 s3 2e1 1.2 «60 «01
8 1.9 S.l1 35 12 8.0 Teb 319 37 1.9 1.1 +50 01
9 1.3 S.5 32 11 8.0 7.0 308 28 1.7 1.0 36 .01
10 1.3 27 29 11 8.0 6.6 rr 22 1.6 .92 32 «01
11 1.3 S 28 10 842 6.4 346 16 15 «86 «37 «01
12 1.0 66 26 10 8.2 6.2 . 235 15 le4 «80 37 02
13 91 61 25 9.8 B8e6 6.2 206 18 1.4 76 32 02
14 1.9 s2 24 9.6 9.2 6,0 323 13 14 72 25 «04
15 3.6 36 23 L) 11 6.0 437 9.9 leé «68 20 «06
16 1.7 26 24 9.2 12 6.0 356 8.8 1.6 240 .18 »06
17 3.2 27 26 9.2 12 6.0 235 9.5 242 1.7 14 «06
18 1.3 31 28 9.0 11 6.0 150 14 Se0 le4 o12 «06
19 70 s2 25 8.8 10 6.6 120 6.4 20 1.2 <08 «07
20 1.0 102 23 8.6 18 8.0 100 4.2 13 20 05 .12
2} 1.2 107 21 8.6 9.8 10 80 4.9 10 10 04 .12
22 1.5 103 19 8.6 10 18 62 4ok 8.0 6.0 «02 ol4
23 2.8 83 18 8e4 10 18 S0 440 6.0 4e0 02 .14
24 13 71 16 8e4 11 16 42 4.2 Se0 3.0 «02 .18
25 34 S0 15 8.2 12 19 37 4.0 Te0 240 02 .20
26 34 a1 14 8.0 15 25 32 3.8 S0 1.7 .02 25
27 24 38 13 8.0 15 So 28 3.6 3.2 1.5 <02 32
28 19 34 13 8.0 15 44 22 6.1 2.5 1le2 02 1.1
29 24 32 12 8.0 14 60 15 6.4 1.9 1.0 02 1.9
30 11 40 12 8.0 - 80 18 . bk 4.0 «80 <02 1.9
31 6.7 . .= 11 8.0 At 190 L. 9.9 R, 70 02 —
TOTAL  211.11 1169.3 822 301.8 292.0 687.4 5225 691.5 137.0 T7.64 7.76 6493
MEAN 6,81 39.0 2645 9.74 10.1 22.2 174 22.3 4,57 2.50 25 «23
MAX 3% 107 56 12 15 190 437 a7 20 20 «68 1.9
MIN 70 2.8 11 8.0 8.0 6.0 15 3.6 le4 «68 .02 «01
CFSM <31 1.75 1,19 oba 45 1.00 " 7.80 1.00 «20 o1l 01 «01
. INe 35 195 1.37 «50 %9 . lelS 8.72 1.15 23 .13 «01 01

CAL YR 19TS TOTAL 8037.05 MEAN 22.0 MAX 431 MIN .10 CFSM .99 IN 13.s1
WTR YR 1975 TOTAL 9629.44 MEAN 26,3 MAX 437 MIN 01 CFSM 1,18 IN 16.06

NDTE+==NO GAGE=HEIGHT RECORD DEC. 27 TO JAN. 4y JAN: 28 TO FEB. 29 MAR. 15=17, JUNE 6 TO AUG. 9.
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04027000 BAD RIVER NEAR ODANAH, WI
(NATIONAL STREAM=QUALITY ACCOUNTING NETWORK STATION)

LOCATION,=-LAT 46°29%15%y LONG 90241945%, IN SE 1/4 SECe2¢ To46 Nev Re3 Wes ASHLAND COUNTYs HYDROLOGIC UNIT
04010302+ ON LEFT RANK JUST DOWNSTREAM FROM ELM HOIST BRIDGEs 5S¢0 MI (8.0 xM) DOWNSTREAM FROM POTATO RIVER,
Be5 MI (13,7 KM) SOUTH OF ODANAHs AND 23 MI (37 KM) FROM MOUTH.

DRAINAGE AREA.=--611 MI2 (1,582 xM2),
WATER-DISCHARGE RECORDS

PERIOD OF RECORDe=-JULY 1914 TO DECEMRER 1922 (MONTHLY DISCHARGE ONLY.FOR SOME PERIDDS PUBLISHED IN wSP 1307),
MAY 1948 TO CURRFNT YEAR.

REVISED RECOR0OS.-=WSP 1207: DNRAINAGE AREA. WSP 1337: 1922,

GAGE o —=WATER-STAGE RECORDER., DATUM OF GAGE IS 66B.30 FT (203.698 M) ABNVE MEAN SEA LEVEL.
NOVe 6+ 1959, AND OCT. 19, 1960» TO NOVe 239 1961y WATER=-STAGE RECORDER.
AND NOV. 24, 1961y TO JULY 12+ 1962+ NONRECOROING GAGE.
2 M1 (3 xM) NOWNSTREAM AT DIFFERENT OATUM,

MAY 179 1948+ TO
NOV, 7+ 1959 TO 0CT. 18+ 1960,
PRIOR TO NOV. 11y 1922y WATER-STAGE RECORDER AT SITF

REMARKS . ==RECNRDS 600D EXCEPT THOSE FOR WINTER PERIODS, WHICH ARE FAIR,

AVERAGE DISCHARGE ,==36 YEARS (191422, 1948=76)s 616 FT3/S (17.44 M3/S), 13,69 IN/YR (348 MM/YR),

EXTREMES FOR PERIOD OF RECORD.==MAXIMUM DISCHARGEs 27,700 FT3/S (784 M3/S) APR, 24s 1960+ GAGE HEIGWT, 21.7 FT
(6461 M) FROM FLNOOMARKS AND FROM RATING CURVE EXTENDED ABOVE 125000 FT3/S (340 M3/S) AND A COMPARISON WITH
CONTRACTED-OPENING MEASUREMENT OF PEAK FLOW 45,600 FT3/S (1,290 M3/S) AT ODANAHs DRAINAGE AREA APPROXIMATELY
970 MIZ (2,510 XKM2)§ MINIMUM 49 FT3/S (1.39 M3/S) AUG, 8y 1964y GAGE HEIGHTy 2,03 FT (0.619 M),

EXTREMES OUTSINDE THE PERIOD OF RECORD.==FLOOD OF JUNE 245 1946, REACHED A STAGE OF AT LEAST 22¢2 FT (677 M)
TOP OF DOWNSTREAM ARIDGE SUBMERGEDe INFORMATION FROM INDIAN SERVICE.

EXTREMES FOR CURRENT YEAR.—=MAXIMUM DISCHARGEs 95910 FT3/S (260 M3/S) MAR. 30, GAGE HEIGHTs 12412 FT (3.694 M),

NO OTHER PEAK ABOVE BASE OF 3,000 FT3/S (85,0 M3/S)t MAXIMUM GAGE HEIGHTs 12.54 FT (3.822 M) MAR, 29 (BACKWATER

FROM ICE)$ MINIMUM DISCHARGEs 61 FT3/S (1,73 M3/S) AUG. 2B=30s SEPTe 13y GAGE HEIGHTs 2,08 FT (0.634 M),

RATING TABLE (GAGE HEIGHTs IN FEETs ANO OISCHARGE. IN CUBIC FEET PER SECOND).
(STAGE=DISCHARGE RELATION AFFECTED BY ICE NOV. 30 TO MAR. 29.)

2.0 40 4,0 a30

241 66 6.0 20260

2.3 119 9.0 5¢000

3.0 336 12.0 9100

DISCHARBEs IN CUBIC FEET PER SECOND» WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES
DAY ocT NOV DEC JAN FEB MAR APR MaY JUN JuL AUG sep
1 117 206 1200 280 200 $00 4580 n7 286 199 67 65
2 114 192 1100 280 200 450 4210 932 253 165 66 [
3 109 183 1000 270 200 410 4430 1200 217 142 6S 66
4 108 17 940 260 200 390 3610 1210 193 128 69 S
L] 100 164 860 250 200 3ro are 1170 178 119 109 63
6 97 159 820 240 200 370 AATO 1040 163 112 164 63
7 98 158 780 240 200 370 $0S0 848 154 111 154 63
8 97 170 720 230 200 370 4990 709 149 109 131 63
9 9 190 660 220 200 370 4780 616 142 102 113 63
10 95 406 600 220 200 360 5360 543 139 100 107 63
1 97 762 $60 210 200 360 5280 478 140 98 112 63
12 100 1090 $20 210 200 360 4060 421 132 94 109 63
1 108 1120 480 200 200 360 3410 392 138 as 104 61
14 107 811 460 200 210 360 3600 384 154 13 95 68
15 108 899 440 200 230 360 4870 365 164 86 91 73
16 108 638 470 200 290 360 4590 337 193 93 86 74
17 110 650 480 200 370 360 3830 N7 220 91 a3 74
18 108 667 480 200 450 370 3140 300 443 as 88 74
19 108 904 460 190 470 400 3050 28S 1060 a0 78 78
20 108 1970 420 190 460 700 2560 266 802 92 74 a2
21 108 1580 400 190 420 2000 2020 246 53 104 68 a7
22 109 1610 3so 190 400 2700 2210 233 375 103 66 87
23 118 1490 370 190 3so 2900 2030 221 279 99 66 a7
24 170 1200 360 190 370 3300 1660 213 228 9 6S a7
25 402 880 350 200 410 3800 1330 204 202 8s 63 a4
26 446 T64 340 200 450 4100 1080 195 190 82 63 84
27 368 728 330 200 $00 4500 900 188 169 77 63 89
28 315 726 320 200 S60 5000 754 176 151 75 62 92
29 274 692 310 200 540 6200 698 172 15S 73 6} 92
30 247 960 300 200 —— 8050 636 197 211 71 61 92
3 219 L 290 200 - 6260 —— 263 Lt 70 62 -
TOTAL 4861 22140 17200 6650 9080 56760 96890 14838 7028 an 2657 2228
MEAN 157 738 555 215 313 1831 3230 A79 261 100 85.7 74,3
MAR 446 1970 1200 280 S60 8050 $360 1210 1060 199 164 92
MIN 9 158 290 190 200 360 636 172 132 70 61 61
CFSM *26 1.21 91 «35 51 3.00 .29 78 +43 .16 .14 .12
IN. «30 1.3% 1,05 40 55 3.46 $.90 «90 8 «19 16 o1é
CAL YR 1975 TOTAL 196764 MEAN S39 MAX 6330 MIN 68 CFSM .88 IN 11.98
WTR YR 1976 TOTAL 244243 MEAN 667 MAX 8050 MIN 61 CFSM 1.09 1IN 14.87
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04027000 BAD RIVER NEAR 0DANAHs WI=-=CONTINUED
INATIONAL STREAM QUALITY ACCOUNTING NETWORK STATION)

WATER-QUALITY RECORDS
PERIOD OF RECORD.==WATER YEARS 1964-65+ 1968, 1972 TO CURRENT YEAR.
PERIOD OF DAILY RECORD.=~
SPECIFIC CONOUCTANCE: SEPTEMBER 1975 TO CURRENT YEAR.
WATER TEMPERATURES: SEPTEMBER 1975 TO CURRENT YEAR,
INSTRUMENTATION.~~WATER=QUALITY MONITOR SINCE SEPT. 26¢ 1975.
REMARKS o »~WATER-QUALITY MONITOR INOPERATIVE PART OF YEAR. HOURLY RECORDS OF SPECIFIC CONDUCTANCE AND WATER
TEMPERATURES AVAILABLE IN FILES OF OISTRICY OFFICE.

vaER QUALITY DATAs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

SPE~»
CIFIC FECAL STREP=
INSTAN=  CON- PER= coLi~- TOCOCC!
TANEOUS  DUCT- TUR= 0lS= CENT FORM {CoL=-
DIS~ ANCE PH TEWPER= 810~ SOLVED SATUR=-  (COL. ONIES
TINE CHARGE {MICRO~ ATURE Ty oXYGEN ATION PER PER
DATE - (CFS) “HOS) (UNITS) (DEG C) Ty mMo/sL) 100 ML) 100 ML)
oCT » 1978 -
“55.-. 1415 106 185 T.7 10.5 2 - - 23 20
v
Dég.” 1100 1090 200 7.6 2.0 35 - - 8730 600
18,00 1430 400 20 Te6 -0 3 - - 61e 22
JAN » 1976
2:-.. 1300 193 200 T.6 .0 2 - - Be 816
FE
"::... 1430 197 180 7.3 ) 2 11,1 80 Ble 25
16000 1600 345 140 6.7 T .0 L] 12,2 88 -1 88
APR
uso... 1330 2560 [ 1) Te6 11,0 1s - - 3 47
v
.“l”l‘.-. 1130 .75 100 7.6 13,5 S - - 26 270
Jzz... 1300 145 150 7.6 22,5 3 - - Be 85
2:--. 1200 95 190 T.7 26,0 ] 6,0 T4 83 180
Ay
ség... 1245 102 34 - 23,0 7 T.4 69 67 87
14¢00 1350 69 215 i 16.5 10 8.0 89 [ 1Y 42
D15~ OIS~
NON= 018~ SOLVED SODIuM SOLVED
CAR= SOLVED MAG= DIS= AD= PO~
HARD= BONATE CAL~ NE- SOLVED SORP= - TAS~ BICAR~- CAR=
NESS HARD= Clum Sium SO0IUM PERCENT TION SIuM BONATE BONATE
(CAsMG) NESS {CAY (MG) (NA) SO00IUM  RATIO ({.3) {MCO3) {C03)
DATE {M8/L) (MG/L) MGL) (MG/L) (M6/0L) (M6/L) (MG/L) {MG/L)
oCT » 1975
ué?"' 9 8 28 6.9 3.7 8 2 1.1 10} [}
12400 51 16 16 4.0 2,5 9 2 1.2 46 [}
DEC
16ece 56 ] 15 4.5 2.7 9 Y4 B 61 [}
JAN » 1976
20eee 64 3 16 S.0- 2.6 8 ol o7 s o
FEB
090, 64 2 17 $.3 2.7 ] ol S 76 L]
MAR
A;:-.. 56 6 15 4.0 248 9 ) 6 58 [ ]
20eee 26 [ 8,7 1.7 1.1 9 o} 4 22 []
MAY
11lese [} 6 12 4.1 1.9 8 o} ) S0 [
JUN
07cee 84 8 23 6.6 4,9 11 2 1ol 92 o
JuL
2000 91 1 25 T.0 40 L .2 1.1 110 [
AUG
10¢e0 84 3 23 6.4 3.6 8 .2 9 99 -
SEP
16e00 9 0 26 7.6 3.9 8 .2 1.1 123 -

B RESULTS BASED ON COLONY COUNT OUTSIDE THE ACCEPTABLE RANGE (NON-IDEAL COLONY COUNT).



ALKA=
LINITY
AS
CACO3
DATE [{ 74N ]
ocT » 1975
1S.00 83
NOV
12¢00 38
DEC
18eee S0
JAN 1978
20eee 61
FEB
09¢ee 62
MAR
1600e 48
APR
20eee 18
MAY
1leee 41
JUN
07eee s
JuL
200 °0
AUG
10ce0 81
SEP
L TP 10}
YOTAL
NITRITE
PLUS
NITRATE
(N)
DAYE (M8/L)
ocT » 1975
1Seee 01
NOV
12¢00 27
0EC
18000 22
JAN » 1976
Oeee .26
FEB
09eee «33
MAR
16e0e 27
APR
2000 06
MAY
1le00 «06
JUN
0Teee .13
JUL
20eee -
AUG
10ece «0S
SEP
16eee 01

SYREAMS TRIBUTARY Y0 LAKE SUPERIOR

064027000 BAD RIVER NEAR ODANAHs WI-~CONTINUED

WATER QUALITY DATAs WATER YEAR OCTOBER 1975 YO SEPTEMBER 1976

3.5

%2
60
60
35
38
20

01S~
SOLVED
CHLO=-
RIDE
[{<8)
(MG/L)
2.8
3.8
3.2
3.3
2.7
2.8
1.8
2.0
8.6
2.8
1.2
2.4

YOYAL
NITRO-

(NOD)
(M6/7L)
93
4e2
3.2
27

3.1
2.9
2.0
2.1
1.9
93

01S=
SOLVED
FLUO-

«04

S
SILICA
e,
12
i0
is
14
1s
13
S.6
6.5
B.7
Bes
8.9
9.5

TOTAL
ORGANIC
CARBON

(Me/L)

6.2
Bod

13

DIS~
SOLVED
SoLIDS
{RESI~=
DUE AY
180 O
(M6/L)

108
9
105
99
102
97
49
R4
118
113
101
130

PERI=
PHYTON
BIOMASS

ASH
WEIBHT
8/50 M
«200
«200
-
4400
-

D1S=
SOLVED
SOLI0S
(SUM OF
CONSTI-
TUENTS)
(MG/LY

108
70
80
88
as
76
35
S8

104

i16
98
i16

PERL~

PHYYON
BIOMASS

TOTAL

WEIBNT

G/SQ M

«400
200

6.00

01S~
SOLVED
SOLIDS
(YONS
PER
AC=FT)
.18
.13
.l
13
ole
.13
«07
10
ol6
.15
14
.18

MB/SQO W

«00
.10
«Bé

69

136
Sl.€
54,3
90,4

339
96.2
46,2
29.0
27.8
28,2

20
-

4.2
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04027000 BAO RIVER NEAR ODANAHy WI-~CONTINUED
WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
SUS- DIS~ SUS- 0IS-
INSTAN= SuS- DIS- TOTAL PENDED  SOLVEOD TOTAL  PENDED  SOLVED
TANEOUS TOTAL PENBEO  SOLVED CAD- CAD- CAD«~ CHRO=  CHRO~ CHRO- TOTAL
DIS~  ARSENIC ARSENIC ARSENIC MIUM MIUM MIUM MIUM MIUM MIuM COBALT
TIME CHARGE (AS) (AS) (AS) [{}] tco (CD) {CR) (CRY (CR) {coy
DATE {CFS) (u6/L) (y6rL) U6/t (we/L) wesL) {tue/L) ty6/sL) tuesL) wesL) (U6/L)
aCT » 1975
15ee. 1415 108 ] ] 0 0 [ 0 <10 <10 ] [
JAN » 1976
20eee 1300 193 2 [ 2 1 1 [ 10 0 10 1
APR
20eee 1330 2560 0 0 [ n ] [ 10 0 10 0
JuL
20e0e 1200- 95 2 2 0 1 1 0 <10 [ <10 1
SUS~ 01S~ SUS~ 01S~ 01S~ Sus~ 01S=~ TOTAL
PENDED  SOLVED  TOTAL PENDED  SOLVED TOTAL SOLVED  TOTAL PENDED  SOLVED MAN~
COBALT COBALT COPPER COPPER  COPPER IRON IRON LEAD LEAD LEAD GANESE
co) {co ({1} ({1 1] ({7} (FE) (FE} (pB) (PB) (PB) {MN)
DATE tuG/L) {UG/L) (wesL) e/t tue/L) (UG/L) (y6/L) tuesL) (u6/L) (us/sL) (uG/L)
0CT » 1975
15e0e [ 12 12 ] 430 180 14 14 0 50
JAN o+ 1976
20eae [] 0 0 0 400 280 1 1 L] 10
APR
20eee 0 0 0 0 0 920 230 4 1 3 30
JuL
20ees 1 0 [ 0 ] 370 30 7 6 1 S0
SuS~ 01S- SUS- 01S~
PENOED SOLVED SUS= 01S~ TOTAL PENDED  SOLVED . SUS- 01S~
MAN-= MAN= TOTAL PENDEQD  SOLVED  SELE~ SELE~ SELE=~ TOTAL PENDED  SOLVED
GANESE  GANESE MERCURY MERCURY MERCURY NIUM NIuM NIUM ZINC ZINC ZINC
(MN) (MN} (HG) (HG) (HG) {SE) (SE) (SE} (ZN) Zny (ZN)
0ATE (w6/L) ue/sL) tue/sLy (uG/L) {UG/L) tue/sL) e/L) (we/L) {ue/sL) tuersL) tUG/L)
OCY » 1975
15600 20 30 <5 0 <.5 0 0 0 30 20 8
JAN » 1976
20eee 0 10 <5 0 <5 [ [ 0 10 [ 10
APR
20eee 20 10 <5 «0 <.5 o [ ] 10 0 10
JUL
20case 30 20 <eS5 0 <5 1 1 [ ] [] [
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QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF B10LOGICAL DATA. OCTOBER 1975 TO SEPTEMBER 1976

Date

Oct. 15, 1975

Nov. 12, 1975

Dec. 18, 1975

Jan. 20, 1976

Time

1415

1100

1430

1300

PHYTOPLANKTON

Organism

CHLOROPHYTA
Chlorophyceae
Ankistrodesmus
CHRYSOPHYTA
Bacillariophyceae
Achnanthes
Cocconeis
Cyclotella
Diatoma
Epithemia
Gomphonema
Melosira
Navicula
Nitzschia
Rhoicosphenia
Surirella
Chrysophyceae
Ochromonas

TOTAL

CHLOROPHYTA
Chlorophyceae
Ankistrodesmus
CHRYSOPHYTA
Bacillariophyceae
Achnanthes
Amphora
Cocconeis
Cyclotella
Diatoma
Epithemia
Gomphonema
Melosira
Navicula
Nitzschia
TOTAL

CHLOROPHYTA
Chlorophyceae
Ankistrodesmus
Pteromonas
Scenedesmus
CHRYSOPHYTA
Bacillariophyceae
Fragilaria
Navicula
Nitzschia
Stauroneis
Chrysophyceae
Dinobryon
TOTAL

CHLOROPHYTA
Chlorophyceae
Ankistrodesmus
Oocystis
Scenedesmus
CHRYSOPHYTA
Bacillariophyceae
Achnanthes
Cymbella
Epithemia
Gomphonema
Melosira
Neridion
Navicula
Nitzschia
Rhopalodia
Surirella
Synedra
CYANOPHYTA
Myxophyceae
Anacystis
EUGLENOPHYTA
Cryptophyceae
cryptomonas
TOTAL

Count
{cells/ml)

26

26
35

17

200
79

17
470

450

220
220
680
220
680
220
910
910
1,500
1,300
7,500

12

42

Percent
of total

-
CNNWEENANINA

-

30

10
25

[
oo~

-
NOONUOOWNO oW

Sampling
method

Grab
sample

Grab
sample

Grab
sample

Grab
sample
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QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, OCTOBER 1975 TO SEPTEMBER 1976

Date
Feb. 9, 1976

Mar. 16, 1976

Apr. 20, 1976

May 11, 1976

Time

PHYTOPLANKTON

Organism

1430 CHLOROPHYTA

Ch
CHR

lorophyceae
Staurastrum

YSOPHYTA

Bacillariophyceae

Achnanthes
Asterionella
Cocconeis
Epithemia
Gomphonema
Melosira
Meridion
Navicula
Nitzschia
Rhoicosphenia
Synedra

TOTAL

1400 CHLOROPHYTA

Ch

lorophyceae
Pteromonas

CHRYSOPHYTA
Bacillariophyceae

Achnanthes
Amphora
Fragilaria
Gomphonema
Melosira
Meridion
Navicula
Nitzschia
Rhopalodia
Synedra
Tabellaria

CYANOPHYTA
Myxophyceae

Oscillatoria

TOTAL

1330 CHLOROPHYTA

Cch

lorophyceae
Ankistrodesmus
Oocystis

CHRYSOPHYTA
Bacillariophyceae

Achnanthes
Asterionella
Cyclotella
Eunotia
Fragilaria
Melosira
Meridion
Navicula
Nitzschia
Surirella
Synedra

TOTAL
1130 CHLOROPHYTA

ch

lorophyceae
Apnkistrodesmus
Chlamydomonas
Chlorella
Oocystis
Scenedesmus

CHRYSOPHYTA
Bacillariophyceae

Achnanthes
Amphora
Cocconeis
Cyclotella
cymbella
Fragilaria
Gomphonema
Meridion
Navicula
Nitzschia
Rhoicosphenia
Synedra

TOTAL

Count
(cells/ml)

10
10

42
42

21
120

Percent
of total

=1

- e
NoWueonwe OO

-~

-
DONND N D

w
w

00

[

P
AP OBNOOLRER®D

E VY NY

Sampling
method

Grab
sample

Grab
sample

Grab
sample

Grab
sample
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QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, OCTOBER 1975 TO SEPTEMBER 1976

Date

June 7, 1976

July 20, 1976

Aug. 10, 1576

Sept. 14, 1976

Time
1300

1200

1245

1350

PHYTOPLANKTON
Count
Organism (cells/ml)
CHLOROPHYTA
Chlorophyceae
Ankistrodesmus 510
pictyosphaerium 6,400
Kirchneriella 170
Nougeotia 85
CHRYSOPHYTA
Bacillariophyceae
Achnanthes 170
Cyclotella 420
Cymbella 85
Melosira 170
Navicula 170
Nitzschia 510
CYANOPHYTA
Myxophyceae
Anacystis 2,600
TOTAL 11,000
CHLOROPHYTA
Chlorophyceae
Ankistrodesmus 5§50
Dictyosphaerium 180
Scenedesmus 180
Selenastrum 88
CHRYSOPHYTA
Bacillariophyceae
Caloneis 44
Cyclotella 180
Nevicula 490
Neidium
Nitzschia 420
Synedra 22
CYANOPHYTA
Myxophyceae
Agmenellum
PYRRHOPHYTA
Dinophyceae
Gymnodinium 22
TOTAL 2,200
CHLOROPHYTA
Chlorophyceaa
Ankistrodesmus 300
Cosmarium
Selenaztrum 200
CHRYSOPHYTA
Bacillariophyceae
Achnanthes 300
Cocconeis 150
Cyclotella 650
Gomphonema 50
Meridion 50
Navicula 350
Nitzschia 300
Synedra S0
CYANOPHYTA
Myxophyceae
Anacystis 200
EUGLENOPHYTA
Cryptophycaae
Chroomonas 150
TOTAL 2,800
CHLOROPHYTA
Chlorophyceae
Ankistrodesmus 7
CHRYSOPHYTA
Bacillariophyceae
Amphora 7
Caloneis
Cocconeis
cyclotella 7
Diatoma 15
Epithemia 7
Gomphonena
Melosira 59
Navicula 73
Neidium 15
Nitzschia 44
Tabellaria
CYANOPHYTA
Myxophyceae
Agmenellum 180
EUGLENOPHYTA
Cryptophyceae
Cryptomonas

TOTAL 410

Percent
of total

4
57
1
1

E T

23

~
o 0000 O

Sampling

method

Grab
sample

Grab
sample

Grab-
sample

Grab
sample
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Date

.2,

31,
20,
9,
16,
31,
20,
25,
28,
7,
May 12,

1976
1976

STREAMS TRIBUTARY TO LAKE SUPERIOR

04027000 BAD RIVER NEAR ODANAHs WI-=CONTINUED

WATER QUALITY DATA> WATER YEAR OCTOBER 1975 7O SEPTEMBER 1976

Water Water
tem- Dis- Specific tem- Dis-
Time per- charge conduct- Date Time per- charge
ature (cfs) ance ature (cfs)
°0) °c)
1130 8.0 112 175 May 20, 1976 1140 - 262
1030 5.0 212 145 June 3, 1976 1150 - 212
1500 0.0 193 100 June 7, 1976 1200 22.5 145
1600 0.0 197 180 June 14, 1976 1115 - 160
1430 0.0 345 140 June 23, 1976 1140 - 279
1500 2.0 5,890 60 July 7, 1976 1120 - 111
1500 11.0 »56 60 July 20, 1976 1200 24.0 95
1330 - 1,280 95 July 21, 1976 1130 - 106
1030 4.5 763 160 Aug. 1, 1976 1400 - 69
1220 - 854 100 Aug. 10, 1976 1700 23.0 102
1150 - 419 120 Sept.14, 1976 1330 18.5 69
SUSPENDED SEDIMENT OISCHARGE
SUS- SUS.
PENDED SED.
INSTAN- SUS= SEDI- SIEVE
TANEOUS PENDED MENT DIAM.
TEMPER~- 01S- SEDI=- 01S- % FINER
TIME ATURE CHARGE MENT CHARGE THAN
DATE (DEG C) {CFS) (MG/L) (T/DAY) ,062 Mw
oCY 4 1975
02440 1130 8.0 112 6 1.8 -
1520 .- 100 23 6e2 -
1423 == 106 11 3.1 -
1415 10.5 108 1 .29 -
1000 5.0 212 6 3.4 .-
1150 -- 163 3 1.3 -
1402 - 188 18 9.1 -
1100 2.0 1090 9 277 -
18ese 1430 «0  4BO 65 -
JAN 5 1976
) 1300 «0 193 1 52 100
0940 1430 «0 197 1 «53 -
MAR
16ess 1400 «0 345 1 «93 100
Ag;... 1500 2.0 5890 514 8170 37
20440 1330 11.0 2560 n  re7 55
25440 1330 -- 1280 42 148 -
MAY
07ees 1220 == BS& 18 42 .-
1180 - 419 13 15 -
1140 - 262 12 BeS -
1150 -- 212 ] 426 -
1300 22.5 145 3 1+6 100
1115 - 160 12 Se2 .-
1140 - 2719 14 11 b
1120 -- 111 10 3.0 -
1200 24640 95 12 3.1 80
1130 - 106 1s 4e0 -
1400 - 69 3 6.3 -
1245 23.0 102 14 3.9 100
l4ese 1350 18.5 69 1 240 92
PARTICLE-STZE DISTRIBUTION OF SUSPENDED SEDIMENTY
SUS=- SUS. SUS. SUSe
PENDED SED. SED. SED.
INSTAN- SUS~ SEDI- FALL FALL FALL
TANEOUS PENDED MENT DIAM, 01aM, DIAM.
015~ SEDI~- 01S- % FINER % FINER % FINER
TIME CHARGE MENT CHARBE THAN THAN THAN
DATE {CFS) (MG/L)  (T/DAY) .002 MM 004 MM ,008 MM
MAR s 1976
3leee 1500 5B90 Sls 8170 10 12 14
SUS. SUS. SuS. SUS, SUS. SuS. SUS.
SED. SED. SED. SED. SED. SED. SED.
FALL FALL SIEVE SIEVE SIEVE SIEVE SIEVE
DIAM. DIAM, DIAM. OIAM, DIAM, DIAM, DIAM.
&% FINER % FINER % FINER % FINER % FINER % FINER % FINER
THAN THAN THAN THAN THAN THAN THAN
OATE 016 MM 4031 MM 4062 MM o125 MM 250 MM <500 MM 1,00 MM
MAR ¢ 1976
3leae 18 2B 37 46 65 95 100

Specific
conduct-
ance

150
160
150
190
125
185
190
200
220
175
215
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04027000 BAD RIVER NEAR ODANAM, WI-~CONTINUED

STREAMS TRIBUTARY TO LAKE SUPERIOR

SPECIFIC CONDUCTANCE (MICROMHDS/CM AT 25 DEG. C)s WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

OCTOBER
MAX MIN
183 179
183 179
186 179
189 183
191 187
193 189
19% 190
195 191
19% 194
19% 191
192 190
190 188
190 188
189 186
186 183
183 181
182 180
1B} 178
181 178
180 177
180 178
179 178
178 176
176 165
165 139
139 130
130 129
129 128
130 127
130 128
133 129
195 127

APRIL
MAX MIN
»7 %6
a8 4S5
46 43
ag 43
48 45
103 43
LT3 40
(3] 39
41 39
.2 39
41 a0
45 L3
46 45
a8 46
78 a0
a5 4%
So 4S
57 50
59 s7
61 57
67 61
70 66
66 65
68 66
75 68
79 73
82 78
87 82
90 87
9% 90
103 39
223 39

NOVEMBER
MAX MIN
135 133
138 135
139 136
1a82 138
146 140
149 T4s
151 147
150 136
146 138
135 118
121 102
102 lo0

MAY
MAX MIN
93 88
88 8%
8s 76
76 74
s 73
76 T4
8] 76
87 81
93 87
9% 93
101 99

DECEMBER
MAX MIN
JUNE
MAX MIN
156 150
158 15%
163 158
169 163
167 166
170 167
169 167
168 16&
164 156
157 146
146 138
138 110
110 69
72 68
79 72
91 79
103 91
Ila io03
122 11
128 122
138 128
153 137
187 1a}
143 136
170 68

JANUARY
MAX MIN
JULY
MAX MIN
136 130
133 13s
1a8 la2
150 142
148 138
148 140
148 137
148 135
146 138
186 139
1s2 13%
142 1s}
143 131
183 130
1a2 140
140 180
140 139
138 138
137 137
193 136
192 186
187 182
187 184
187 185
189 185
193 189
196 192
198 195
201 196
203 201
203 200
203 130

FEBRUARY
MAX MIN
207 179
181 175
177 172
175 171
178 170
172 169
170 160
161 140
185 137
138 13s
136 131
131 i2s
125 122
123 119
121 119
121 119
120 117
118 117
123 118
125 122
128 119

AUBUST
MAX MIN
203 201
203 201
203 201
204 199
199 190
190 167
167 155
164 158
167 164
179 i16%
183 179
188 180
189 188
192 189
194 191
196 192
199 195
203 199
207 203
210 207
21l 208
213 211
213 211
214 213
217 214
2ie 216
218 216
218 217
217 215
217 214
217 214
218 155

75

MARCH

MAX MIN
119 117
120 118
119 117
123 117
125 123
130 125
131 129
136 130
138 136
138 135
139 134
142 139
143 134
135 132
143 125
144 182
184 1a1
146 144
144 139
142 73
13 57
60 58
60 59
60 sS
s7 52
59 52
59 49
S0 48
49 45
93 —
120 ——-
146 4s

SEPTEMBER
MAX MIN
217 215
216 214
217 214
217 216
217 216
217 215
219 216
221 218
221 220
220 218
219 217
219 217
221 219
221 215
216 213
215 211
218 212
213 210
213 210
210 205
205 203
204 200
203 201
204 201
223 221
221 219
220 217
218 215
217 208
208 199
223 199
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DAY

CRA~NG VNI WN

10

DAY

oo
OOVIDNE VIWNw

YEAR

04027000 BAD RIVER NEAR ODANAH» WI==CONTINUED

STREAMS TRIBUTARY TO LAKE SUPERIOR

TEMPERATURE (DEG. C) OF WATERs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

OCTOBER
MAX MIN
12.0 10.0
10.5 8.0
13.0 9.0
14.0 10.5
14.0 12.5
14.0 11,5
14.0 11.0
15.0 12.5
1S.0 14.0
14,0 11.5
11.5 10.5
13.0 10.0
13.5 115
13.0 12.0
13,0 10.0
10,0 8.5
9.5 8.0
9.0 6.5
8.0 S.5
7.5 $.5
8.0 6,5
8.0 7.5
8.5 7.5
9.5 G.S
9.0 T.0
T.0 S$.5
645 6.0
6.5 6.0
6.0 3.5
4.5 3.5
6.5 4.5
15.0 3.5

APRIL
MAX MIN
2.0 0.0
240 0.0
15 0.0
2.5 0.0
3.5 1.0
3.5 1.5
3.5 1.5
3.5 1.5
Se0 2.5
Se0 3.5
3.5 2.0
S0 2.0
6.5 4.0
9.0 6.5
9.0 8.0
11.0 G.5
13.0 11.0
13.5 12.5
12.5 11.0
11.5 10.0
11.0 G.S
8.5 7.0
Te5 6.5
7.5 6.5
8.0 $.5
GeS S$.5
75 6.0
95 5.5
10.0 8.5
10.0 9.0
13.5 0.0
27+0 0.0

NOVEMBER
MAX MIN
T.0 S.S
75 5.5
75 5.5
745 SeS
Ge0 6.0

10.5 TS
11.0 10.5
110 9.0
90 5.0
Se0 1.5
240 1.$
2.0 2.0

-——

MAX

10.5
10.0

TeS
105
10.5

10.0
10S
12.0
1445
155

15.0

MIN

9.0
6.0
Se0
SeS
8.5

T+0

DECEMBER

MAX

MIN

MIN

22,5
22.0
21.5
23.5

24,5
21,5
22.0
23.0
24,0

19.0
17.0
17.0
15.0
15.5

19.0
20.5
22.5
21.5
19.5

18.5
20.5
21.5
19.5
17.0

15.0

JANUARY

MAX

MAX

2245
2245
23.5

23.5

2445

23.5
23.5

MIN

JuLy
MIN
18,5

23.0
23,5

23,5

FEBRUARY
MAX MIN
0.0 -0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
“0e0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0e0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0,0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

AUGUST

MAX MIN
23.5 21.5
21.5 20.0
22.5 20.5
22.5 19.5
21.0 18.5
2le0 18,0
2245 18,0
2340 19.0
2345 20.5
25.5 22.0
2645 23,5
2640 23.5
2545 21,5
21.0 19.0
20.0 17.5
19.0 17.0
20.0 18,0
2640 20.5
2645 24,0
26.5 25.5
255 26,0
2540 24,0
2440 23,0
23.0 22.0
2640 23.0
2440 23.0
23.5 22.5
22+5 19.0
19.0 17.5
10.0 16.5
1G5 10.0
2645 16,5

MARCH

MAX MIN
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
040 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
SEPTEMBER
MAX MIN
18.0 16.5
16.5 15.0
18.5 15.0
1645 17.5
17.5 15.5
18.5 15,5
21.5 16.0
22.5 21.0
21.0 16,0
16.0 16.0
17.5 15,5
18.5 16.5
19.0 18,0
18,5 17.5
17.5 16.0
16.0 15.0
15.5 14,5
15.5 14,5
16.0 14,0
14.0 i2.0
12.5 10.5
10.5 9.5
10.0 9.5
9.5 9.0
10.5 9.0
10.0 9.0
9.5 9.0
9.0 TS5
9.5 G.S
10.5 9.5
22.5 7.5



STREAMS TRIBUTARY TO LAKE SUPERIOR 77
04027496 WHITE RIVER NEAR SANBORNs W1
LOCATION.==LAT 46%29937%; LONG 90°55¢18%, IN SW 1/4 NW 1/4 SEC.6¢ To46N.» R.4Wer ASHLAND COUNTYs HYDROLOGIC
g::To 04010302, AT NONRECORDING GAGE 0.7 MI (1.1 KM) WEST OF DAM AT STATE WIGHWAY 124 AND ABOVE RESERVOIR

.
DRAINAGE AREA.=-NOT DETERMINED.

WATER-QUALITY RECORDS
PERIOD OF RECORD.-=-FEBRUARY TO SEPTEMBER 1976,

WATER QUALITY DATA, FEBRUARY TO SEPTEMBER 1976

SPE»
CIFiC NON=
INSTAN-  CON» PER= CAR-
TANEOUS  DUCT= TUR- oIS~ CENY  HARD=  BONATE
DIS-  ANCE PH  TEMPER-  BID=  SOLVED SATUR=  NESS HARD~
TIME  CHARGE (MICRO- ATURE Iy OXYGEN ATION  (CAsMG)  NESS
DATE (CFS)  MMOS)  (UNITS) (DEG €)  (JTU)  (MG/L) (MG/L)  (MG/L)
JUN » 1076
Jsz... 1615 181 175 8.5 2440 s - - % 2
20 1615 162 90 8.3 2400 6 8.8 108 87 °
2leee 1230 149 165 Be2 10,5 10 - - % 0o
DIS- oIS=-
OIS~  SOLVED SODIUM  SOLVED
SOLVED  MAG= oIS~ AD~ PO- ALKA=
cAL= NE- SOLVED SORP- TAS=  BICAR= CAR=  LINITY CARBON
CIuM SIUM  SODIUM PERCENT  TION SIUM  BONATE  BONATE AS  DIDXIDE
(CA) (MG) (NA)  SODIUM RATIO ) (HCO3)  (CO3)  CACO3  (CO2)
DATE  (MG/L)  (MG/L)  (MG/L) (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MB/L)
JUN & 1976
07eee 25 6.8 2.9 6 o .9 108 o 8 .5
L
G20 24 6.5 2.0 7 o1 .8 106 0 87 .9
£
2leee 24 Ted 2.5 6 o1 o0 19 ° %8 1.2

D1Ss- DIS= SOLVED  SOLVED DIS= DIs~ TOTAL
o1S= SOLVED  SOLVED DIS~ SOLIDS SOLIDS SOLVED SOLVED NIVRITE
SOLVED  CHLO~ FLUO=- SOLVED (RESI- (SuM OF SOLIDS SOLIDS PLUS

SULFATE RIDE RIDE SILICA DUE AT CONSTI~ (TONS (TONS NITRATE
(So8) (CL)y (F) (S102) 160 C) TUENTS) PER PER N)
DATE (MG/L) ({748 ] (MG/L) (MG/L) (MG/L) tMG/L) AC=FT) DAY} (MG/L)
JUN » 1076
0Teee 2.6 o6 ol 1 108 103 .15 52.8 .02
JuL
20ee0 T.7 5 ol 12 110 107 «15 46,1 «01
SEP
2leee 3.7 leé ol 13 102 112 ol4 41.0 .01}
TOvAL PER]= UNCOR~ UNCOR~
KJEL~ PERI~ PHYTON RECYED RECTED
DAML TOTAL TOTAL TOTAL TOTAL PHYTDN BIOMASS PER]~ PERI~-
NIYRO=- NITRO=- NITRO=- PHOS~ ORGANIC BIOMASS TOTAL PHYTON PHYTON
GEN GEN GEN PHORUS  CARBON ASH DRY CHLORO= CHLORO=
(N} (N) (NOJ) P {C) WEIOHT WEIGHT PHYLL B PHYLL A
DATE tMe/L) (L V48] (MG/70L) (MG/L) (MG/7L) G/SQ M 6/S0 M MG/SQ M MG/SQ M
JUN s 1976
07eee .23 .25 1.1 «03 3.0 - - - .-
JuL
20eee .18 .19 «84 «03 - 631 T.54 «88 8.6
SEP

2)ees .18 .19 84 +08 2.0 - - - -



78 STREAMS TRIBUTARY TO LAKE SUPERIOR
04027396 WHITE RIVER NEAR SANBORNs WI--CONTINUED

WATER QUALITY DATA, FEBRUARY TO SEPTEMBER 1976

SUS~ DIS- SUS=- D1iS-
INSTAN- SUS- DIS~ TOTAL PENDED  SOLVED TOTAL  PENDED  SOLVED
TANEOUS  TOTAL PENDED  SOLVED CAD- CAD=- CAD- CHRO=  CHRO- CHRO= TOTAL
DIS-  ARSENIC ARSENIC ARSENIC MIUM MIUM MIUM MIUM MIUM Mlum COBALY
TIME CHARGE (AS) (AS) (AS) [{<]] (CD) {€D) (CR) (CR) (CR)
DATE (CFS) (UG/L) (uGrL) (UG/L) (UG/L) (Ue/L) us/L) (ue/L) (us/L) w6 L) (we/L)
JUN s 1976
07600 1615 181 1 1 [} 0 L] 0 <10 ] <10
SUS~ DI1S- SuS= DIS~ DIS=~ SUS- D1S- TOTAL
PENDED SOLVED  TVOTAL PENDED  SOLVED TOTAL SOLVED  TDTAL PENDED  SOLVED MAN~
COBALT COBALT COPPER  COPPER  COPPER IRON IRON LEAO LEAD LEAD GANESE
[{<))] o [{<1}] [{«'}] [{<TH] (FE) (FE) (PB) (PB) (PB) (MN)
DATE [{U:748 tue/L) (UG/sL) 6/L) (U6/L) (UG/L) esL) (UG/L) (u6/L) u6/L) (we/L)
JUN s 1976
0Teee [} [} [} 0 L] 270 30 2 0 2 20
SUS=- 01S- SUS=~ DIS-
PENDED  SOLVED SUS~ OIS~ TOTAL PENDED  SOLVED SUS- DIS-
MAN= MAN=- TOTAL PENDED  SOLVED  SELE=~ SELE~ SELE=~ TOTAL PENDED  SOLVED
GANESE GANESE MERCURY MERCURY MERCURY NIUM NIUM NIUM ZINC ZINC ZINC
(MN) (MN) (HG) (HG) (HG) (SE) (SE) (SE) (ZN) (IN) (IN)
DATE tuesL) u6/L) we/L) (UG/L) (UG/L) (uG/L) (Ue/L) (Ue7L) (UG/L) (uG/L) (us/L)
JUN 5 1976
07ees 10 10 <5 «0 <5 L] (] L] 10 10 0
PHYTOP LANKTON
Count Percent Sampling
Date Time Organism (cells/ml) of total method
June 7, 1976 1615 CHLOROPHYTA Grab
Chlorophyceae sample
Ankistrodesmus 63 3
Chodatella 130 6
CHRYSOPHYTA Grab
Bacillariophyceae sample
Achnanthes 160 8
Cocconeis 130 6
Cyclotella 280 15
Cymbella 31 2
Diatoma 31 2
Epithemia 31 2
Fragilaria 63 3
Gomphonema 220 11
Navicula 380 19
Nitzschia 440 23
TOTAL 1,900
July 20, 1976 1615 CHEOROPHYTA Grab
Chlorophyceae sample
Ankistrodesmus 12 1
Scenedesmus 24 2
CHRYSOPHYTA
Bacillariophyceae
Achnanthes 130 11
Cocconeis 140 12
Cymbella 12 1
Diatoma 60 5
Epithemia 60 5
Fragilaria 24 2
Gomphonema 24 2
Hantzschia 12 1
Ravicula 260 22
Nitzschia 170 14
Pinnularia 12 1
Rhoicosphenia 60 5
CYANOPHYTA
Myxophyceae
Oscillatoria 220 18

TOTAL 1,200



STREAMS TRIBUTARY TO LAKE SUPERIOR

04027496 WHITE RIVER NEAR SANBORNs WI-=CONTINUED

SUSPENDED SEDIMENT DISCHARGE

TEMPER=~
TIME ATURE
OATE (DEG C)

MAY 4 1976
0945
0830

1635
1615
1638
1300

18.5
24.0

24,0

SUS=-
PENDED
INSTAN- SUS= SEDI-
TANEOUS PENDED MENT
D1S- SEDI- D1S-
CHARGE MENT CHARGE
(CFS) (MG/L)  (T/DAY)
188 6 3.0
172 10 4.6
181 9 Aok
181 14 608
176 12 Se7
192 21 i1
204 23 13
188 18 9.1
181 19 9.3
181 16 7.8
181 24 12
176 19 9.0
188 22 11
192 16 8.3
189 29 15
188 30 15
189 10 Sel
188 10 Se.1
168 10 4eS
168 11 Seb
168 12 Seé
158 11 4.7
154 11 4e6
154 1Y 46
158 8 3e4
162 19 8e3
189 13 6.6
188 14 Tel
154 8 3.3
150 10 40
126 20 6.8
145 11 4¢3
145 10 3.9
154 10 4.2
145 10 3.9
150 [} 3.2
150 8 3.2
189 17 Be7
188 22 11
169 30 14
188 21 11
169 32 15
188 15 Te6
177 20 9.6
169 9 4ol
166 8 3.6
154 11 4.6
141 10 3.8
145 8 3.1
149 8 3.2
149 7 2.8
149 8 3.2
162 2 «87

PARTICLE»SIZ2E DISTRIGUTIDN OF SURFACE BED MATERTAL

8ED B8ED
MAT. MAT.
INSTAN-  SIEVE SIEVE
TANEOUS  DIAM. DIAM.
DIS= % FINER % FINER
TIME CHARGE THAN THAN
DATE (CFS) «125 MN 250 MM

FEB » 1976
23ees 1050 181 0 L4

BED
MAT

8ED

MAT,
SIEVE
DIAM,

BED
MAT .
SIEVE
DIAM.

B8ED
MAT
SIEV
DIAM

€

SUS.
SEDe

THAN
62 MM

100

BED

MAT.
SIEVE
DIAM.

BED

MAT.
SIEVE
DIAM,

79

BED

MAT.
SIEVE
01AM.

% FINER % FINER % FINER % FINER % FINER % FINER & FINER

THAN
«500 MM

10

THAN

11

THAN

12

THAN
100 MM 2,00 MM 4,00 MM B.0D MM

13

THAN

19

THAN

THAN

1640 MM 32.0 NM

35

14



80 STREAMS TRIBUTARY TO LAKE SUPERIOR
04027500 WHITE RIVER NEAR ASHLAND» Wl
LOCATION.~~LAT 46°29°50"y LONG 90°64715%, IN NE 1/% SECe6s To#6 Nos Roh Wey A
. SHLAND COUNTY, HYDROLOGIC UNIT
04010302y AT OOWNSTREAM END OF POWERPLANT OF LAKE SUPERIOR DISTRICT POWER CO.s 0.3 MI (0.S KM) DOWNSTREAM
FROM BRIOGE ON STATE HIGHWAY 112 OVER DAMs AND #.5 MI (7.2 KM) SOUTH OF ASHLAND CITY LINITS.

DRAINAGE AREA.~-279 MI2 (723 kM2),
WATER-DISCHARGE RECORDS

PERIOD OF RECORD.~-MAY 1948 TO CURRENT YEAR.
REVISED RECORDS.~-WRD WIS, 1971: DRAINAGE AREA.

GAGE«~~WATER-STAGE RECORDER, OATUM OF GAGE IS 660.15 FT (201.21% M) ABOVE MEAN SEA LEVEL (LAKE SUPERIOR DISTRICT
POWER CO0. BENCH MARK)« PRIOR TO MAY 20y 1976, NONRECORDING GAGE AT SAME SITE AND DATUM,

REMARKS .-~RECOR0OS 600D EXCEPT THOSE FOR WINTER PERIDD, WHICH ARE FAIR.
AVERAGE DISCHARGE.~=~28 YEARS: 286 FT 3/S (8.100 M3/5)y 13.92 IN/YR (35% mMM/YR),

EXTREMES FOR PERIOD OF RECORD,~=~MAXIMUM OISCHARGE, 64270 FT3/S (178 M3I/S) JuLy 1y 1953y GAGE HEIGHMT, 7.90 FT
(2.408 M) FROM RATING CURVE EXTENOED ABOVE 3,000 FT3/S (B85.0 M3/S)3 MINIMUMs 3.1 FT3/S (0,089 m3/S) APR.
28~30y 1949, GAGE HEIGHT,: 0.09 FT (0.027 M),

EXTREMES FOR CURRENT YEAR.-~MAXIMUM DISCHARGEs 24750 FT3/S (779 M3/S) MAR. 30y GAGE HEIGHT, #.36 FT (1.329 M)}
MAXIMUM GAGE HEIGHTs #.97 FT (1.515 M) JAN. 11, BACKWATER FROM ICE} MINIMUM DISCHARGEs S2 FT3/5 (1.47 M¥S)
JULY 21, GAGE HEIGHT» 0,61 FT (0,186 M). .

RATING TABLE (GAGE HEIGHTy» IN FEETe AND DISCHARGEy IN CUBIC FEET PER SECOND).
(SHIFTING-CONTROL METHOD USEO MAR. 30 TO APR. 29+ AUG., 4~103 STAGE-DISCHARGE
RELATION AFFECTED BY ICE NOV., 27 TGO MAR, 22.)

0.9 129 2.0 S8S

1.0 158 3.0 12270

145 343 4.0 2v160

DISCHARGEs IN CUBIC FEET PER SECONOs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN Jub aus SEP
1 161 167 340 220 210 250 1220 220 27 206 160 155
2 161 167 330 230 210 230 1320 21% 284 186 160 1s1
3 158 167 320 230 210 220 1110 204 228 181 150 149
4 155 167 310 230 210 210 891 201 227 178 176 146
5 150 167 320 220 210 200 8634 20% 212 176 273 1s6
6 150 170 320 220 210 200 823 198 201 178 308 1aS
7 150 173 320 220 210 200 80s 185 195 175 234 147
8 150 1713 320 220 220 210 804 179 191 177 220 139
9 160 182 310 220 220 210 790 170 187 in 201 130
10 160 214 300 220 230 210 635 170 165 170 188 l1as
11 160 256 300 210 230 210 548 170 183 167 194 145
12 152 33s 290 210 230 210 502 176 181 161 198 1as
13 149 325 290 210 240 210 472 176 196 161 185 139
1% 158 295 280 210 250 200 406 167 226 161 170 1a8
15 161 260 270 200 250 200 384 170 211 164 160 154
16 161 249 260 200 240 210 325 170 211 168 162 151
17 161 249 270 200 230 210 303 179 200 170 168 153
18 158 269 260 200 230 210 278 188 236 168 175 157
19 155 361 250 190 230 220 32s 191 261 169 181 158
20 158 388 250 190 220 240 330 201 256 158 182 159
21 158 379 280 190 220 300 317 207 211 148 176 162
22 161 339 240 200 220 400 250 227 191 158 167 157
23 161 33 230 200 240 500 2690 243 183 161 160 153
2% 182 33% 230 200 290 607 245 2s8 180 162 157 151
25 170 339 230 200 300 659 282 270 18% 161 161 139
26 167 300 230 200 310 706 282 282 199 169 161 150
27 173 300 230 210 300 732 234 289 197 176 153 155
28 179 300 230 220 280 797 22% 289 186 179 152 155
29 173 320 220 220 260 933 220 285 200 189 157 154
30 167 350 230 210 .o 1500 231 287 210 187 156 153
3t 167 .o 220 210 Ladd 1110 b 296 haid 166 155 -
TOTAL 4983 8028 8440 6510 6900 1290% 15639 6666 6245 5295 5600 4506
MEAN 161 268 272 210 238 416 521 215 208 171 181 150
MAX 182 388 3% 230 310 1900 1320 296 27 206 308 162
MIN 149 167 220 150 210 200 220 167 180 143 150 139
CFSM 58 96 <97 75 +85 1.29 1.87 77 75 .61 65 5%
INe «66 1.07 1.13 87 92 1.72 2.09 89 «83 71 «75 60

CAL YR 1975 TOTAL 85393 MEAN 234 MAX 1380 MIN 100 CFSM .84 IN 11,39
WTR YR 1976 TOTAL 91716 MEAN 251 MAX 1900 MIN 139 CFSM .90 In 12.23



STREAMS TRIBUTARY TO LAKE SUPERIOR 81
04027500 WHITE RIVER NEAR ASHLANDs W1--CONTINUED
WATER- QUALITY RECOROS
PERIDD OF RECORD.~=-NOVEMBER 1975 TO SEPTEMBER 1976, .

PERIOD OF DAILY RECORDe=~-
SUSPENOED-SEDIMENT DISCHARGE: MAY YO SEPTEMBER 1976,

REH:::?;:;:SD!HENT RECORDS ARE 600D, MEAN SUSPENDED-SEDIMENT CONCENTRATIONS FOR 10 PERCENT OF THE YEAR ARE
.

EXTREMES FOR PERIOD OF DAILY RECORD.~-
SUSPENDED-SEOIMENT COMCENTRATIONS: MAXIMUM DAILY MEANs 15850 M6/ AUG. 63 MINIMUM DAILY MEANs 7 MG/L JULY
25« MAXIMUM OBSERVEDs 49300 MGFL AUG. 53 MINIMUM OBSERVED» 4 MG/L MAR, 17,
Sg:::ggED—SEDlHENT DISCHARGE: WAXIMUM DAILYs 14550 TONS (1+410 TONNES) AUG, 63 MINIMUM DAILYs 3.1 TONS (2.8
) JULY 25,

WATER QUALITY DATA, NOVEMBER 197S TO SEPTEMBER 1976

SPE- 01S~
CIFIC NON- OIS~ SOLVED
INSTAN-  CON- PER- CAR=- SOLVED MAG~-
TANEOUS  DUCT- TUR= 018~ CENY HARD- BONATE CAL=- NE=-
OIS~ ANCE PH TEMPER=- 81D~ SOLVED  SATUR-  NESS HARD=- CIum SIUM
TIME CHARGE  (MICRD~ ATURE 1344 OXYGEN  ATION ({CAyMG) NESS {CA) {MG)
DATE (CFS) MHOS) (UNITS) (DEG C) STV (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
JUN » 1976
07e0e 1430 188 175 8.2 23.8 7 - - 89 [} 24 T.0
JuL
20ee. 1445 64 190 8.2 22.0 10 9.0 lo7 84 o 23 6.4
1] $ 2
SODIUM  SOLVED 01S- 018~
01S= AD=- PO~ ALKA= DIS- SOLVED  SOLVED
SOLVED SORP=- TAS~- BICAR- CAR~ LINITY CARBON SOLVED  CHLO- FLUO=-
SO0IuM PERCENT TioN SIUM BONATE  BONATE AS OTOXIDE SULFATE  RIOE RIDE
{NA) SODIUM  RATIO {K) (HCO3) tC03) CACO3 (€n2) (S06) {(cLy {F)
DATE (MG/L) (MG/L) (MG/L) tMG/L) (MG/LY (MG/L) (MG/L) (MG/L) (MG/L)
JUN » 1976
07e.e 2.9 7 el .9 108 o 8% 1.1 2.4 «8 3
JUL
20440 2.9 7 o1 .8 106 [ 87 1.1 T.7 6 el
DIS~ DIs~ TOTAL
SOLVED  SOLVED 018~ OIS~ TOTAL KJEL=~
DIS- SOLIDS SOLI0S SOLVED SOLVED NITRITE  DAHL TOTAL TOTAL TOTAL TOTAL
SOLVED (RESI- (SUM OF SOLIDS  SOLIDS PLUS NITRO=-  NITRO- NITRO- PHOS-  ORGANIC
SILICA OUE AT CONSTI- (TONS {TONS  NITRATE GEN 6EN GEN PHORUS  CARBON
(s102) 180 C) TUENTS) PER PER {N) {N) {N) {NO3) {P) {C)
DATE (Ma/L) (M6/L) (M8/L) AC~FT) DAY) (MG/L) (MG/L) {(M6/L) (M8/L) (M8/L) (MG/L)
JUN » 1976
JOZ.-. 10 mn 101 «15 56.3 03 «30 «33 1.5 «05 2.9
U
20eee 12 106 106 14 16.3 .0} «55 «56 2.5 «03 -
SUS- OIS~ SUS= OIS~
INSTAN= Sus- DIS~- TOTAL PENDED  SOLVED TOTAL  PENDED  SOLVED
TANEOUS  TOTAL PENDED  SOLVED CAO~ CAD~ CAD~- CHRO=  CHRO- CHRO~- TOTAL
DIS—-  ARSENIC ARSENIC ARSENIC MIUM MIUM MIUM HIuM MiumM MIuM COBALTY
TIME CHARGE {AS) (AS) (AS) (CD) [{<}] {CO) (CR) {CR) [{}} (co)
DATE (CFS) (u6/L) (U67L) wesL) U671y (UG/7L) we/L) (uy6/L) tuersL) (ussLy (uesL)
JUN » 1976
0Tees 1430 188 1 1 0 1 [} 1 <10 0 <10 0
SusS- D1S~ SuyS- DIS- OIS~ SUS=- OIS~ TOTAL
PENDED  SOLVED  TOTAL PENDED  SOLVED TOTAL  SOLVED  TOTAL PENDED  SOLVED MAN=
COBALT COBALT COpPER COPPER  COPPER IRON IRON LEAD LEAD LEAD BANESE
co [{-}] LT} (cw) [{1}] (FE) (FE) (p8) {PB) {P8) {MN)
DATE tu6/L) tue/L) we/sL) [{11-74 8} tue/L) tue/L) ey tue/L) tue/sL) tus/L) ey
JUN s 1976
0Teese 0 [ L] o (] 400 20 L [ 4 40
SUS- DIS= SUS- 018~
PENDED  SOLVED SuS- oIS~ TOTAL PENDED  SOLVED SUS- 018~
MAN- MAN= TOTAL PENDED  SOLVED  SELE- SELE~ SELE~ TOTAL PENOED  SOLVED
GANESE  GANESE MERCURY MERCURY MERCURY NIUM NIUM NIUM Z2INC 2INC ZINC
{MN) (MN) (HG) {H6) (HB) {SE) (SE) (SE) (IN) (ZN) (ZN)

OATE tue/L) ussL) wesL) (UG/7L) wesL) tuesL) esLy tuGsL) tue/sL) tue/L) tus/L)

JUN + 1976
07ene 30 10 <5 «0 <eS [ 0 [ 10 10 0
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STREAMS TRIBUTARY TO LAKE SUPERIOR

04027500 WHITE RIVER NEAR ASHLANDs WI-~CONTINUED

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, OCTOBER 1975 TO SEPTEMBER 1976

Date

June 7, 1976

July 20, 1976

Date

1975
1976
1976
1976
1976
1976

‘Nov.
Jan.
Feb.
Mar.
Mar.

Apr. 28,

TINE
DATE

NOV » 197§
04,0e 1348
JAN s 1676
2lese

MAR

17cee
30,00
3leee

0900

1610
152%
1630

PHYTOPLANKTON
. Count
Time Organism (cells/ml)
1430 CHLOROPHYTA
Chlorophyceae
Ankistrodesmus 45
Elakatothrix 45
Kirchneriella 22
Scenedesmus 340
Staurastrum 22
CHRYSOPHYTA
Bacillariophyceae
Achnanthes 220
Amphora 22
Cocconeis 250
Cyclotella S40
Cymbella 22
Diatoma 22
Fragilaria 67
Gomphonema 45
Melosira 67
Navicula 110
Neidium 22
Nitzschia 490
Surirella 45
Chrysophyceae
Ochromonas 22
CYANOPHYTA
Myxophyceae
Anabaena 130
Spirulina
EUGLENOPHYTA
Euglenophyceae
Buglena
TOTAL 2,600
1445 CHLOROPHYTA
Chlorophyceae
Scenedesmus
CHRYSOPHYTA
Bacillariophyceae
Achnanthes 210
Cocconeis 170
Cyclotella 10
Cymbella 10
biatoma 52
Epithemia 10
Fragilaria 62
Gomphonema 110
Navicula 320
Nitzschia 360
Pinnularia 10
- Rhoicosphenia 41
Synedra
TOTAL 1,400
WATER QUALITY DATA
Water
tem- Dis- Specific
Time per- charge conduct- Date
ature (cfs) ance
0
1430 7.0 170 185 June 23, 1976
1000 0.0 195 170 July 21, 1976
1030 0.0 210 180 July 26, 1976
1700 1.0 210 180 July 31, 1976
1500 1.0 2,020 - Sept.22, 1976
1300 6.5 258 170
SUSPENDED SEDIMENT DISCHARGE
SUS=
PENDED
INSTAN- SUS~- SEDI~
TANEOUS  PENDEO MENT
TEMPER~ OIS~ SEOE~- OIS~
ATURE CHARGE MENT CHARGE
{DEG C) (CFS) (MGZL) (T/DAY) DATE
APR
T.0 170 49 22 O0leee
02e0e
0 195 9 &7 03.00
Qhees
1.0 210 4 23 0Geee
1.0 2020 133 725 094e0
-- 1230 8 259 10cee
MAY

2Teee

Percent Sampling
of total method
Grab
sample
2
2
1
13
1
9
1
10
21
1
1
3
2
3
4
1
19
2
1
5
0
0
Grab
sample
[
15
12
1
1
4
1
5
8
23
27
1
3
]
Water
tem- Dis- Specific
Time per- charge conduct-
ature (cfs) ance
(°c)
1000 21.5 193 170
1500 23.0 52.8 180
1700 23.5 201 180
1200 23.0 167 180
1200 8.0 157 -
SUS-
PENDED
INSTAN= SUS- SEDI-
TANEOUS PENDED MENT
TEMPER- 01§~ SED1- 015~
TIME ATURE CHARGE MENT CHARGE
(0EG ©) (CFS) (MG/L) {(T/DAY)
1630 e 1240 64 214
1700 -- 1220 56 191
1600 .- 968 31 81
1800 -- 804 32 69
1600 - 7G4 214 453
0700 -- 810 156 34
1700 - 574 236 366
0905 - 278 19 14



DATE

JUN » 1976
23e0s

DAY

O DN NS WN -~

TIME

0940

STREAMS TRIBUTARY TO LAKE SUPERTOR 83
04027500 WHITE RIVER NEAR ASHLANDs WI-=CONTINUED
PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT
SUS= SUSe SUS. SUS.
PENDED SED. SED, SED.
INSTAN- SUS- SEDI~- FALL FALL FALL
FANEOUS PENDED MENT DIAM, DIAM, DIAM,
DIS- SEDI- DIS- % FINER % FINER & FINER
TIME CHARGE MENT CHARGE THAN THAN THAN
DATE (CFS) (MG/L)  (T/DAY) o002 MM o004 MM o008 MM
MAR » 1976
3Neee 1525 2020 133 72% 31 38 4S
3leee 1630 230 78 259 48 Ss 60
SUS. SUS. SUS. SUS, SUS. SUS. SUS.
SED. SED. SED. SED. SED. SED. SED.
FALL FaLL SIEVE SI1EVE SIEVE SIEVE SIEVE
DIAM. DIAM, OIAM, DIAM, DIAM,. DIAM, DIAM,
% FINER % FINER % FINER % FINER % FINER % FINER % FINER
THAN THAN THAN THAN THAN THAN THAN
DATE <016 MM 4031 MM .062 MM o125 MM <250 MM 500 MM 1,00 MM
MAR o 1976
30e0e Sa 73 82 86 89 92 100
3leee 69 83 a7 90 93 100 -
PARTICLE-SIZE DISTRISUTION OF SURFACE B8ED MATERTAL
BED BED BED BED BED BED BED B8ED BED -BED
MAT, MAT, MAT. MAT, MAT . MAY, MAT. MAT, MAT, MAT.
INSTAN=- SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
TAMEOUS DIAM, DIAM. DIAM, DIAM, DIAM, DIAM, DIAM,. DIAM,. DIAM, DIAM.
DIS~- % FINER % FINER % FINER % FINER % FINER % FINER % FINER % FINER % FIMER % FINER
CHARBE THAN THAN THAN THAN THAN THAN THAN THAN THAN THAN
(CFS)  +062 MM <125 MM o250 MM <500 MM 1.00 MM 2,00 MM 400 MM 8,00 MM 1640 MM 3240 MM
193 0 1 1 1 2 k] S 10 20 28
SUSPENDED~-SEDIMENT DISCHARGE (TONS/DAY)s MAY TO SEPTEMBER 1976
MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN= CONCEN= CONCEN- CONCEN- CONCEN- CONCEN~
TRATIDN LOADS  TRATION LOADS TRATION LOADS TRATION (0ADS TRATION LDADS TRATION LOADS
(MG/L)  (T/DAY) (MG/L)Y  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (M6/L)  (T/DAY) (MG/L)  (T/DAY)
APRIL MAY JUNE JULY AUGUSTY SEPTEMBER
-~ ——— 27 20 13 7.2 342 149 192 -1:]
- - 26 17 13 6.6 381 165 13 ss
-—— - 25 16 13 (133 489 198 159 6%
- e 25 15 12 5.8 942 481} 140 sS
——- - 2% 1% 12 S.8 1610 1080 132 s2
-—- - s 13 15 7.0 1850 1550 129 51
—— ——- 23 12 16 Teb 1690 1080 233 92
b bt 23 12 16 Te9 1010 608 429 161
- 22 11 11 S.0 613 328 475 179
bl 22 1 10 4,5 608 3le 487 17
-—— - 21 10 11 3,9 523 212 kr«) 127
- ——- 21 10 11 4,6 474 250 157 61
- - 20 11 9 4.0 293 148 167 63
- - 20 12 10 4ok 222 103 147 58
L - 19 3% 10 LI} 15% 67 151 63
- b 19 11 9 3,9 129 57 176 7
Ll e 18 9.8 11 S.0 164 65 123 50
e ——e 18 12 10 47 218 104 Ss 23
-——— c—e 18 12 9 4.0 180 88 &7 20
35 9.9 17 12 12 5.8 202 99 40 17
3a 19 17 9.7 9 hob 192 90 33 1a
3 21 16 8.3 8 3.8 194 88 63 27
33 22 16 7.9 9 3.8 200 87 s3 22
2 22 16 Teb 10 4,2 179 76 21 8.4
3 23 15 Ted 7 31 190 83 25 9.9
k) 23 15 8.1 9 43 180 79 29 12
30 23 18 T.8 8 3.9 170 70 38 16
29 23 14 Te0 11 5.5 173 71 &7 20
29 22 1s 75 23 11 190 81 34 1%
28 22 14 7.7 51 26 170 12 1s 5.9
27 22 -——— - 267 120 206 86 —— -——
- - - 330.8 bl 299.5 —— 8085.0 -— 1665,2



84 STREAMS TRIBUTARY TO LAKE SUPERIOR
04031000 BLACK RIVER NEAR BESSEMER, MI

LOCATION.==LAT 46%930741%y LONG 90°84°28%, IN NE 1/% SE 1/4 SEC.32y T.48 Ney R,46 W.y BOGEBIC COUNTY, HYOROLOGIC
UNIT 040201019 ON RIBHT BANK 458 FT (137 M) DOWNSTREAM FROM S8RIDGE ON COUNTY HIGHWAYs 500 FT (152 M) DOWNSTREAM
FROM POWDER MILL CREEKs AND 2.5 MI (4.0 KM) NORTHWEST OF BESSEMER.

DRAINAGE AREA,~~200 MI2 (518 KM2).

PERIOB OF RECORD.=-0CTOBER 1954 TO CURRENT YEAR.

REVISED RECOROS5.--WSP 1911: ORAINAGE AREA.

GAGE « ~~WATER-STAGE RECORDER., DATUM OF GAGE IS 1915443 FT (351.83 M) ABOVE MEAN SEA LEVEL (LEVELS BY REGISTERED
SURVEYOR) «

REMARKS.~~RECOROS GOOO EXCEPT THOSE FOR WINTER PERIOD AND THOSE BELOW 15 FT3/S (0.4 M3/S)s WHICH ARE FAIR,
PRIOR TO 1967y SOME GROUND WATER PUMPED FROM MINES AT BESSEMER. SEVERAL OBSERVATIONS OF WATER TEMPERATURE
WERE MADE DURING THE YEAR.

AVERAGE DISCHARGE.=~22 YEARSs 237 FT3/S (6.712 M3/5)y 16.09 IN/YR (409 MM/YR),

EXTREMES FOR PERIOD OF RECORD.=-MAXIMUM 0°'SCHARGE, 14,800 FT3/S (419 M3/5) APR. 24» 19609 GAGE HEIGHTs 14,27 FT
(4349 M}y FROM FLOOOMARK, FROM RATING CURVE EXTENDED ABOVE S+300 FT3/S (150 M3/5) ON BASIS OF SLOPE-AREA
MEASUREMENT OF PEAK FLOWS MINIMUM DAILYs 648 FT3/S (0.19 M3/5) SEPT. 259 19763 MINIMUM GAGE HEIGHT OBSERVED,
0438 FT (0.116 M) AUGe 249 1976,

EXTREMES FOR CURRENT YEAR.-~PEAX DISCHARGES ABOVE BASE OF 19500 FT3/5 (42.5 M3/5) ANO MAXIMUM (¥):

DATE TIME DISCHARGE GAGE HEIGHT OATE TIME 03SCHARGE GAGE HEIGHT

(FT3/5) (M3rs) (FT) (M) (FT3/5) (M3/s5) (FT) (M)
MAR. 30 0700 29070 5846 5.86 1.786 APR. 15 0500 *3,310 93.7 *#7.66 2,335
APR, 9 2300 29510 711 6456 1.999

:lNINUN DAILY DISCHARGEs 6.8 FT3/S (0,19 M¥/5) SEPT. 253 MINIMUM GAGE HEIGHT OBSERVEDs 0.38 FT (04116 M) AUG.
4o

DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SERTEMBER 1976

MEAN VALUES
DAY oct NOV DEC JAN FEB MAR APR MAY JUN Jub AUS SEP
1 56 141 330 90 T4 90 1450 329 67 101 15 8.0
2 58 125 330 90 74 88 1390 356 60 76 15 8.6
3 5§ 108 330 92 74 86 1480 377 S 59 15 8.6
4 51 95 300 92 76 86 1400 368 47 49 17 8.0
s 51 83 270 90 76 86 1540 326 4 41 24 8.0
[ 46 76 240 86 76 86 1830 215 40 37 20 8.6
7 &7 79 220 84 76 84 2020 239 37 35 17 8.0
8 45 143 200 82 74 84 1970 213 36 32 16 8.0
9 43 147 190 82 74 82 2070 189 35 36 15 8.0
10 43 849 180 82 76 82 2400 170 33 35 17 7.6
11 42 1230 170 82 78 82 1950 140 31 31 17 7.6
12 41 1110 170 80 80 82 1660 128 29 28 16 7.6
13 41 914 170 80 80 82 1680 112 36 27 15 7.6
14 40 701 170 80 82 82 2340 108 33 26 14 10
15 42 565 170 80 8¢ a4 3170 97 140 26 12 8.0
16 45 486 180 80 a8 84 2660 132 250 28 11 8.0
17 43 499 180 (1] 90 .96 2310 184 213 25 10 8,0
18 42 494 190 80 92 170 1870 157 s82 23 9.6 8.6
19 42 1010 180 78 92 270 1630 136 754 22 8.8 9.8
20 41 1220 170 .76 92 420 1210 120 541 28 8.2 10
21 40 840 150 76 90 820 933 103 379 27 T8 9.2
22 38 700 140 18 90 800 1100 a8 261 24 7.6 8.6
23 44 600 130 80 90 800 904 17 182 24 Teb 7.6
24 216 500 120 78 90 820 709 70 132 21 7.2 7.2
25 S14 450 115 74 92 860 565 64 104 20 Te2 6.8
26 380 400 110 74 92 920 458 59 82 20 7.2 8.0
27 306 370 100 76 92 1000 390 53 64 20 8.2 9.2
28 263 340 98 78 92 1150 336 48 52 18 8.2 7.6
29 220 320 96 76 90 1400 279 46 136 17 8.0 7.2
30 186 300 9% T —— 1980 261 55 146 17 8.0 7.6
31 165 - 92 74 — 1660 - 67 -— 16 8.0 .-
TOTAL 3286 14895 ‘5585 2504 2624 14536 43965 4886 4600 989 37744 245.6
MEAN 106 497 180 80,8 83.6 469 1466 158 153 31.9 12.2 8.19
MAX 514 1230 330 92 92 1980 3170 377 754 101 26 10
MIN 38 76 92 74 74 82 261 46 29 16 7.2 6.8
CFSM «53 2049 «90 .40 Y] 2.35 7.33 .79 77 .16 +06 .04
IN. «61 2.77 1.08 -7 o45 2.70 8.18 .91 +86 .18 «07 «05
CAL YR 1975 TOTAL 85964.0 MEAN 236 MAX 3340 MIN 13 CFSM 1,18 IN 15.99

WTR YR 1976 TOTAL 98293.0 MEAN 269 MAX 3170 MIN 6.8 CFSM 1.35 IN 18.28



UNIT 04020101» ON LEFT BANK 0.3 MI (0.5 KM) UPSTREAM FROM HIGHWAY BRIDGE IN MARENISCOs AND 1¢S5 MI (2.4 KM)

STREAMS TRIBUTARY TO LAKE SUPERIOR

04031500 PRESQUE ISLE RIVER AT MARENISCO» MI
LOCATION.~=LAT 46922°20"y LONG 89°41°32"s IN SE 1/4 NW 1/4 SEC.21s Te#6 Nes Re43 Wey GOGEBIC COUNTY, HYDROLOGIC

DOWNSTREAM FROM CONFLUENCE OF EAST AND WEST BRANCHES.

DRAINAGE AREA.==171 MI2 (443 KM2),

PERIOD OF RECORD.=-~FEBRUARY 1945 TO CURRENT YEAR.

REVISED RECORDS.-~WSP 1707:
GAGE o ~=WATER=STAGE RECORDER.

1954,

WSP 1911

ORAINAGE AREA.

85

DATUM OF GAGE IS 1+489.30 FT (453.939 M) ABOVE MEAN SEA LEVEL (LEVELS BY MICHIGAN

DEPARTMENT OF NATURAL RESOURCES).
AT DIFFERENT DATUM.

PRIOR TO MAY 27, 1949, NONRECORDING GAGE AT SITE 0.3 MI (0.5 XM) DOWNSTREAM

REMARKS «~~RECORDS GOOD EXCEPT "THOSE FOR WINTER PERIOD, WHICH ARE FAIR. ~OCCASIONAL REGULATION FOR LAKE OR POND

LEVEL CONTROL AT SEVERAL LOCATIONS IN THE HEADWATERS.
FLOODING RESERVOIRy USABLE CAPACITYs ABOUT 34000 ACRE=FT (3.7 HM3), 2.5 MI (4.0 KM) UPSTREAM.

OBSERVATIONS OF WATER TEMPERATURE WERE MADE DURING THE YEAR.

AVERAGE DISCHARGE.=--31 YEARSs 178 FT3/S (S.041 M3/S)s 1414 IN/YR (359 MM/YR) .

SINCE 1959, OCCASIONAL REGULATION BY PRESQUE ISLE
SEVERAL

EXTREMES FOR PERIOD OF RECORD.=~~-MAXIMUM DISCHARGES 31520 FT3/S (99.7 M3/S) APR. 25s 1960s GAGE HEIGHTs 11.25 FT

DATUM THEN IN USE.

EXTREMES FOR CURRENT YEAR.<-<MAXIMUM DISCHARGE, 14140 FT3/S (32.3 M3/S) APR. 16+ GAGE HEIGHT, 7,51 FT (2.289 M)}
MINIMUM, 10 FT3/S (0.51 %3/S) SEPT. 125 13y GAGE HEIGHT, 3.06 FT (0.933 M),

DAY

VANE VS WN -

TOTAL
MEAN

MAX
MIN

CFSM

INe

CAL YR 1975 70TAL 62357
WTR YR 1976 TOTAL 65940

- 169

149
126
106
94
87

1968
635

176

32
#37
43

DISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES .

21

300
270
247
226
210

200
1990
180
196
309

6910
231
525

58

1.35

1.50

170
160
155
150
145

140
135
130

.. 1285

125
120

6645
214
420
120

1.25

1.45

MEAN 171
MEAN 180

110
110

110
110
110

1ne

110
110
110

105
105
105
105
100
100

3405
110
120
100
«64
»Th

MAX
Max

FEB
100

110

115
115
120
120

3120
108
120
100
63
«68

1370
1120

s

MAR
120

310

350
400
470
554
665
766

6985
225
766
115

1.32

1.52

MIN 31
MIN 18

APR

8l6
818
809
818
G40

837
63S

884
961

973
923
873
891
1020

i110
1120
1060
995
889

768
T24
728
676
Sl4

356
468
428
392
324

23703
790
1120
324
4,62
S.16

CFSM 1.00
CFSM 1.05

MaY

294
326

116
134

6109
197
422

a0

1.1%

1.33

IN 13,57
IN 14,34

(3,429 M)§ MINIMUM OBSERVEDs 13 FT3/S (0.37 M3/5) SEPT. 30s 1948y GAGE HEIGHTy 2.25 FT (0.686 M)y SITE AND



86 STREAMS TRIBUTARY TO LAKE SUPERIOR
04037500 CISCO BRANCH ONTONAGON RIVER AT CISCO LAKE OUTLETs MI

LOCATION.==LAT 46°15912"s LONG 89°27905%; IN NE 1/4 SEC.32s Te45 Nos Re4) We» GOGEBIC COUNTY, HYDROLOGIC UNIT
04020102s ON LEFT BANK 80 FT (24 M) DOWNSTREAM FROM CISCO LAKE DAMs 2.5 MI (4.0 KM) UPSTREAM FROM LANGFORO
CREEKs Se0 MI (8.0 KM) UPSTREAM FROM UeSe HIGHWAY 2+ AND 13 MI (21 KM) WEST OF WATERSMEET,

ORAINAGE AREA.==50.7 MIZ (131,3 KM2).

PERIOD OF RECORO.~-OCTOBER 1944 TO CURRENT YEAR.

REVISED RECORDS.=-WSP 1911: ORAINAGE AREA.

GAGE »~~WATER=STAGE RECORDER. DATUM OF GAGE IS 19672.69 FT (509.836 M) ABOVE MEAN SEA LEVEL. PRIOR TO OCTOBER
1+ 196Gs NONRECORDING GAGE AT SAME SITE ANO DATUM 4.00 FT (1.219 M) HIGHER,

REMARKS . ==RECORDS GOOD EXCEPT THOSE BELOW 25 FT3/S (0,71 M3/S)s WHICH ARE FAIR. FLOW COMPLETELY REGULATED BY
CISCO LAKEs USABLE CAPACITYs 151600 ACRE-FT (19,2 WM3), SEVERAL OBSERVATIONS OF WATER TEMPERATURE WERE MADE
DURING THE YEAR.

AVERAGE DISCHARGE.==32 YEARSs 47.1 FT3/S (14334 M3/S)y 12.62 IN/YR (321 MM/YR).

EXTREMES FOR PERIOD OF RECORO,=--MAXIMUM DISCHARGEs 268 FT3/S (8.16 M3/S) MAY 1-4s 1951y GAGE HEIGHTs 6.10 FT
(1,659 M)y PRESENT DATUMI MINIMUM DAILYs 0,13 FT3/S 10,004 M3/S) AUG, &=T7s AUG, 22 TO SEPT. S» 1970,

EXTREMES FOR CURRENT YEAR.~-~MAXIMUM OISCHARGEs 146 FT3/S (4,19 M3/S) OCT. 25+ GAGE HEIGHT, 5,42 FT (1,652 M)$

MINIMUM DAILYs 0.19 FT3/S (0,005 M3/S) AUG, 28+ SEPT. 3s 4» 6-93 MINIMUM GAGE HEIGHTs 3.86 FT (1.177 M) AUG.
28+ SEPT. 2-9s 12.

DISCHARGEs IN CUBIC FEET PER SECONOs WATER YEAR OCTORER 1975 TO SEPTEMBER 1976

MEAN VALUES

DAY ocT Nov DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 70 113 94 34 38 36 100 12 15 1.2 40 .22

2 «70 110 93 36 38 38 101 12 24 1.3 +37 22

3 70 104 92 36 39 38 101 13 17 1.3 +25 .19

4 70 103 91 k14 40 38 101 13 19 «85 .28 .19

5 «85 100 69 37 39 40 102 13 27 1.2 28 22

6 70 95 76 45 40 62 102 19 27 1.2 +28 .19

7 -70 93 67 52 40 82 103 24 26 1.2 »31 .19

8 <70 91 66 S53 40 80 103 24 25 1.3 «31 .19

9 70 a9 65 52 39 78 105 23 25 1.6 +28 .19
10 «T0 100 65 52 40 62 107 22 24 leé 25 22
11 «55 103 56 53 41 51 109 22 25 1.3 .28 22
12 «85 104 49 53 40 52 109 22 26 1.3 .28 22
13 23 105 49 51 40 53 110 20 26 1e4 31 22
14 53 106 54 51 40 52 106 19 25 1.2 +31 22
15 S7 104 63 51 40 52 93 18 26 1.2 «31 25
16 65 102 7 51 40 51 92 16 25 1.2 3 25
17 81 10¢ T0 51 L34 51 77 20 26 1.2 28 25
18 G6 98 68 s1 56 51 98 22 25 1.0 25 25
19 84 96 68 51 56 51 105 22 26 +»85 +25 25
20 G} 96 67 S1 ST S 103 30 26 +85 22 28
21 78 98 66 51 56 53 55 38 12 70 22 25
22 76 100 65 51 56 54 18 38 1.9 70 22 25
23 98 98 48 52 56 54 19 37 1.8 «55 25 25
24 124 98 35 52 56 55 19 22 1.6 +70 22 22
25 138 95 35 53 55 69 19 12 leé .70 22 +25
26 140 93 s 52 55 81 19 59 1.3 «55 22 25
27 132 90 35 52 55 81 16 1.2 <85 70 22 +25
28 126 89 35 41 44 81 12 70 «85 40 .19 .22
29 122 a9 35 37 k14 84 12 37 1.0 37 22 +25
30 122 93 35 38 —— 92 12 1.2 91 «37 22 25
31 119 - 34 38 ——— 100 .e- l.4 - «37 22 -
TOTAL 1813.55 2955 1871 1465 1324 1874 2228 543.77 508.61 30.16 8.23 6.84
MEAN 58.5 98.5 60e4 47.3 45.7 60.5 743 17.5 17.0 »97 27 23
MAX 140 113 9 53 58 100 110 38 27 1.6 40 25
MIN «55 89 34 34 37 36 12 «37 «85 «37 «19 »19
CFSM l1.15 194 1.19 +93 90 1,19 147 35 36 02 «005 004
IN. 1.33 217 1.37 1.07 97 1.37 1.63 «40 #37 .02 «006 005

CAL YR 1975 TOTAL 16249.66 MEAN 44.5 MAX 140 MIN .36 CFSM .88 IN 11.92
WTR YR 1976 TOTAL 14628.16 MEAN 40.0 MAX 140 MIN .19 CFSM .79 IN 10,73



STREAMS TRIBUTARY TO LAKE MICHIGAN 87
04061000 BRULE RIVER NEAR FLORENCE, WI

LOCATIONe==L AT 45°57¢31"y L ONG 88°15957%, IN SE 1/4 SE 1/4 SEC.11ls T4l Nes R,32 Wer MICHIGAN MERIDIANs IRON
COUNTYs HYDROLOGIC UNIT 04030108, ON LEFT BANK 40 FT (12 M) UPSTREAM FROM HIGHWAY BRIDGEs 10 MI (1.6 KM)
UPSTREAM FROM PAINT RIVERs 2.5 MI (4.0 KM) NORTH OF FLORENCEs AND S.0 MI (A.0 KM) UPSTREAM FROM CONFLUENCE
WITH MICHIGAMME RIVER.

DRAINAGE AREA.--389 MI2 (1,008 KM,

PERIOD OF RECORD.==JANUARY 1914 TO FEBRUARY 19165 JUNE 1944 TO CURRENT YEAR.

REVISED RECORDS.=-=-WSP 1367: 1914=-16. WSP 1911: DRAINAGE AREA.

GAGE « ~=WATER-STAGE RECORDER. ALTITUDE OF GAGE IS 1+200.S5 FT (365.928 M) ABOVE MEAN SEA LEVEL (LEVELS BY OWEN
AYRES ASSOCIATES)e PRIOR TO AUG, 29y 1944y NONRECORDING GAGE AT BRIDGE 40 FT (12 M) DOWNSTREAM AT SAME DATUM.

REMARKS « ==RECORDS GOOO EXCEPT THOSE FOR WINTER PERIODs WHICH ARE FAIR. OISCHARGE INCLUDES SOME MINE PUMPAGE
(SEE STA 04060500). SEVERAL OBSERVATIONS OF WATER TEMPERATURE WERE MADE DURING THE YEAR.

AVERAGE DISCHARGE.==33 YEARSs (1914=15s 1944=76)y 361 FT3/S (10.22 M3/S)s 1260 IN/YR (320 MM/YR) .

EXTREMES FOR PERIOO OF RECORD,==MAXIMUM DISCHARGE, 49700 FT3/S (133 M3/S) JULY 2+ 1953y GAGE HEIGHT,y 6.S7 FT
(2,003 M)§ MAXIMUM GAGE HEIGHTs 8.27 FT (2,521 M) DEC. 26y 1969 (BACKWATER FROM ICE)3 MINIMUM DISCHARGEs 11B
FT3/S (3.34 M3/S) DEC. 2+ 1963 (DISCHARGE MEASUREMENT)$ MINIMUM GAGE HEIGHTs 1.79 FT (0,546 M) JULY 24y 1564,

EXTREMES FOR CURRENT YEAR.-=MAXIMUM DISCHARGE» 19260 FT3/S (35.7 M3/S) APR. 11y GAGE HEIGHTs 3,65 FT (1113 M)
MAXIMUM GAGE HEIGHTy 6.45 FT (1.966 M) DEC. 12 (BACKWATER FROM ICE)$ MINIMUM OISCHARGE, 1BS FT3/S (5.24 M3/S)
SEPTe 12y 134 GAGE HEIGHTs 1.69 FT (0.576 M),

DISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1975 To SEPTEMBER 1976
MEAN VALUES

DAY ocr Nov DEC JAN FEB MAR APR MAY JUN Jul AUG SEP
1 256 254 450 300 280 320 957 504 S04 300 247 230

2 283 261 440 300 2B0 310 837 545 433 277 234 220

3 248 252 430 300 280 310 880 636 368 267 225 217

4 246 244 410 300 280 310 888 595 362 259 225 209

5 244 241 380 290 280 300 910 580 346 250 302 211

6 243 242 370 290 280 300 1020 S43 332 245 269 212

7 237 247 350 280 280 300 1130 493 327 249 27} 212

8 233 260 330 280 280 290 1210 453 324 246 249 217
L] 232 287 320 280 290 290 1220 429 326 242 234 209
10 234 533 310 280 290 290 1230 407 32s 247 242 196
11 234 663 300 290 290 290 1240 395 356 264 245 191
12 235 610 290 290 280 290 1110 385 347 252 239 188
13 244 Sss8 310 290 280 290 990 375 402 241 234 188
14 242 448 400 290 290 300 9s2 387 380 238 230 198
15 238 398 440 290 300 310 1020 381 337 234 227 207
16 234 367 4900 290 310 320 1070 656 326 235 220 207
17 233 348 380 280 310 340 1050 754 318 234 213 205
18 229 338 3s0 2890 310 350 1120 598 315 237 207 205
19 229 343 320 280 310 360 1170 495 345 233 211 222
20 227 3sB ilo 280 300 370 1050 45] 324 273 223 216
21 230 3n alo 280 300 4S0 92} 420 299 279 207 225
22 230 349 310 280 300 560 1030 405 285 265 201 218
23 253 351 alo 270 300 650 1000 403 217 249 200 212
24 308 330 3lo 270 300 690 872 394 2715 235 198 209
25 384 310 310 270 310 700 746 377 276 229 195 209
26 358 300 300 280 329 720 650 363 273 227 197 211
27 310 310 290 280 330 740 585 349 265 226 203 217
28 286 330 290 280 330 750 542 335 267 223 194 221
29 271 400 290 280 330 762 s07 337 303 223 203 227
30 261 450 290 280 el 80s 488 488 339 223 209 244
31 255 —— 300 280 ——- 1030 - $62 — 267 205 ——
TOTAL 917 10755 10600 aslo B620 14097 28395 14495 9976 7669 6979 6353
MEAN 255 359 342 284 297 455 947 468 333 247 225 212
MAX 384 663 450 300 330 1030 1240 754 504 300 302 244
MIN 227 241 290 270 2890 290 488 335 265 223 194 188
CFSM +66 92 <88 73 76 117 2.43 1.20 «86 63 «5B 54
IN. 76 1.03 1.0} 84 «82 1.35 2.72 1.39 «95 73 67 61

CAL YR 1975 TOTAL 133031 MEAN 364 MAX 2280 MIN 193 CFSM .94 IN 12.72
WTR YR 1976 TOTAL 134666 MEAN 368 MAX 1240 MIN 188 CFSM 495 IN 12.88



STREAMS TRIBUTARY TO LAKE MICHIGAN

04063000 MENOMINEE RIVER NEAR FLORENCE» WI

LOCATION.-=LAT 35°57°04"y LONG 88°11°13%y IN NE 1/4 SEC.16y To#1 Nes Re31 Wes MICHIGAN MERIDIANs IRON COUNTY,
HYOROLOGIC UNIT 04030108y ON LEFT BANK 0.5 MI (0.8 KM) DOWNSTREAM FROM CONFLUENCE OF BRULE AND MICHIGAMME
RIVERSs 3.5 MI (5.6 KM) NORTHEAST OF FLORENCEe. AND AT MILE 117 (188 KxM).

DRAINAGE AREA,--1,780 MI2

(44610 KM2),

PERIOD OF RECORD.=-=JANUARY 1914 TO CURRENT YEAR.
RECORDS PUBLISHED FOR BOTH SITES JULY 1950 TO SEPTEMBER 1957.

REVISED RECORDS.--WSP 1707:
GAGE «==WATER-STAGE RECORDER.

AYRES ASSOCIATES).
DAILY LOG SHEETS BY COMPANY EMPLOYEES AT THE TWIN FALLS POWERPLANT OF WISCONSIN-MICHIGAN POWER CO.s 10.4 MI

REMARKS.-=-RECORDS EXCELLENT.
OF LOAD-DISCHARGE RATING OF HYDROELECTRIC UNITS AND RATING FOR TAILWATER GAGE DURING PERIO0S OF SPILL.
DEVELDPED BY GEOLOGICAL SURVEY.
ACRE=-FT (14B HM3)s ANO PEAVY PONDs CAPACITYy 33,860 ACRE=FT (#1.7 HM3)» ON MICHIGAMME RIVERs AND BY MANY

SMALLER RESERVOIRS ABOVE STATION. SEVERAL OBSERVATIONS OF WATER TEMPERATURE WERE MADE DURING THE YEAR.

(16.T7 KM) DOWNSTREAM.

1953(M) .

ALTITUDE OF GAGE IS 15119.23 (3414141 M) ABOVE MEAN SEA LEVEL (LEVELS By OWEN
PRIOR TO JULY 19509 HEADWATER ANO TAILWATER GAGES AND GENERATION DATA ENTERED HOURLY IN

WSP 1911

DRAINAGE AREA OF FORMER SITE.

PUBLISHED AS "AT TWIN FALLS NEAR IRON MOUNTAINs MICH." 1914-57,

PRIOR TO JULY 1950 DISCHARGE DETERMINED FROM POWERPLANT RECORDS COMPUTED ON BASIS
RATING

FLOW REGULATED BY POWERPLANTSs AND BY MICHIGAMME RESERVOIRy CAPACITYs 1199950

AVERAGE DISCHARGE .~=62 YEARS, 14802 FT3/S (51,03 M¥/S).

EXTREMES FOR PERIOD OF RECORD,=-~MAXIMUM DISCHARGEs 19,S00 ©T3/S (552 M3/S) APR, 269 1960y GAGE HEIGHT, 14.15 FT

(62313 M)3 MINIMUMy, 38 FT3/S (1,08 M3/S) AUG. 21y 1962, SEPT. 26+ 19753 MINIMUM BAGE HEIGHT» 1.1B FT (0,360
M) AUG. 21+ 1962+ NOVe &4 19653 MINIMUM OAILY DISCHARGEs S7 FT3/S (1,61 M3/S) SEPT. 265 197S.

EXTREMES FOR CURRENT YEAR.=«MAXIMUM DISCHARGEs 10500 FT3/S (297 M3/S) APR. 22+ GAGE HEIGHTs 9.83 FT (2.996 M)}
MINIMUM, 67 FT3/S (1.90 M3/S) OCT. 209 GAGE HEIBHT, 1,3S FT (0,411 M)3 MINIMUM DAILYs 96 FT3/S (2,72 M3/S)

0CT. 19.

DAY ocr
1 1370

2 1500

3 1550

L3 1680

H 1680

6 1530

7 1310

8 1260

9 1480
10 1160
11 1100
12 677
13 1060
14 1020
15 it00
16 1200
17 1380
18 640
19 96
20 108
21 238
22 1a8
23 212
24 500
25 680
26 520
27 S0
28 400
29 450
30 1000
31 1390
TOTAL 28989
MEAN 935
MAX 1680
MIN 96
CFSM «53
INe «61

CAL YR 1975 TOTAL 669932
WTR YR 1976 TOTAL 672092

DISCHARGE, IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

NOV

1430
1550
1460
1490
1360

1150
1160
1140

945
1240

1590
1860
1950
2130
1960

2160
2130
1880
1930
1950

2130
1640
1560
1810
1520

1350

883
1300
1300
1690

47888
1596
2160

883
«90
1400

DEC

1910
1970
1960
1920
1870

1930
1890
1900
2000
2100

2110
1990
1970
2110
1920

2030
2110
2060
1940
2200

2250
2040
2200
2090
1880

2020
1870
1830
1930
2060
1960

62040
2001
2250
1830
1.12
1.30

MEAN
MEAN

JAN

1910
1960
19%0
1910
1820

1790
2060
1870
1890
1920

1740
1920
1840
1890
1840

1870
1930
19%0
1890
1910

1760
1830
1620
1710
1740

1670
1820
1910
1810
1710
1680

57700
1861
2060
1710
1.05
1.21

1835
1836

FEB

1870
1820
1810
1910
1990

1880
1850
1690
1790
1810

1950
2000
1820
1980
18190

1880
1930
2090
2090
2100

2050
2010
1970
1900
2010

1670
1810
1490
1440

54620
1883
2100
1440
1.06
leda

MAX 8130
MAX 9970

MAR

1780
1920
1950
1870
1790

1510
1610
1960
2070
1960

1860
1960
1690
1590
1610

1510
1a00
1720
1850
1920

2170
2150
2090
2690
3080

2550
3000
2820
2630
2460
2760

63290
2042
3080
1400
1.15
1.32

MIN 57
MIN 96

APR

2650
2660
2420
2270
3200

3760
3940
3180
4150
4490

3740
4750
4720
%650
4670

5430
5550
6590
7550
8450

8900
9780
9970
8200
6260

4490
4790
4690
3840
2760

154500
5150
9970
2270
2.89
3.23

CFSM 1,03
CFSM 1,03

MAY JUN
2760 1720
2970 2150
3900 1520
3780 1550
3210 1580
3390 1440
3180 1690
3170 1650
3170 1780
3120 1600
2730 1600
2590 1630
1650 1690
1550 1710
2020 1710
3190 1710
3860 1720
3260 1600
3110 1220
2740 1360
2390 1560
2220 1330
2150 1530
1720 1500
13%0 1230
1380 1010
10380 78%
1380 1250
1020 1280
1550 1180
1840 -

77580 45484
2503 1516
3900 2150
1020 78%
1,81 «85
1.62 «95

IN 1%.00
IN 1%.05

906
1090

1030
1350
962
618
T02

933
1030
1010

998

840

Ta6

29438
950
1350
618
«53
.62

AUG

762
B8S7
%1%
911
914

916
723
626
964
1000

887
901
991
733
65%

882
89
849
862
871

665
749
913
919
839

913
810
805
660
832
900

26136
843
1000
626
o*7
«55

SEP

860
800
735

762

779
923
711
769
914

732
736
962
80S
783

778
856
781
T2%
768

835
945
700
1080
Tos

716
86%
952
921
880

26427

1080
700
«46
«51



STREAMS TRIBUTARY TO LAKE MICHIGAN 89

04063700 POPPLE RIVER NEAR FENCEe WY
(HYDROLOGIC BENCHMARK STATION)

LOCATIONs==LAT 45%45%49"y LONG 88727°47", IN NW 1/4 SECe23s Te38 Ney Re16 E,9 FLORENCE COUNTY, HYDROLOGIC UNIT
04030108, ON LEFT BANK 20 FT (6 M) UPSTREAM FROM BRIDGE ON U. S. FOREST SERVICE ROAD 2159, 1.8 MI (2.9 KM)
OOWNSTREAM FROM MUO CREEKs 2.6 MI (4.2 KM) NORTHWEST OF FENCEs AND 11.5 MI (18.5 KM) UPSTREAM FROM MOUTH.

DRAINABE AREA,--131 MI2 (339 kM2),

WATER-DISCHARGE RECOROS

PERIOD OF RECORO.--OCTOBER 1963 TO CURRENT YEAR.

GAGE.~=WATER-STAGE RECORDER, DATUM OF GAGE IS 1+406.16 FT (428.598 M) ABOVE MEAN SEA LEVEL.
19649 NONRECORDING GAGE AT SAME SITE AND DATUM,

PRIOR TO JUNE 18,
REMARKS ., ~~RECORDS G000 EXCEPT THOSE FOR WINTER PERIOD, WHICH ARE FAIR,
AVERAGE DISCHARGE.~-~13 YEARSs 123 FT3/S (3.483 M3/S) 12.75 IN/YR (324 MM/YR) .

EXTREMES FOR PERIOD OF RECORO.--MAXIMUM DISCHARGEs 14310 FT3/S (37.1 M3/S)» REVISEDs MAY 2, 1972+ GAGE HEIGHT,
4014 FT (1,262 M)§ MINIMUM, 1S FT3/S (0.42 M3/S) JULY 195 23s 24s 1964, GAGE HEIGHT, 1,04 FT (0,317 M),

EXTREMES FOR CURRENT YEAR.--PEAK ODISCHARGES ABOVE SASE OF 300 FT3/S (8.50 M3/S) AND MAXIMUM (¥):

DATE TIME DISCHARGE GAGE HEIGHT DATE TIME DISCHARGE GAGE HEIGHT
(FT3/5)  (M3/S) (FTYy (M (FT3/S) (M3/S)  (FT)Y (M)
APR, 22 0300 *786 22,3 #3.41 1,039 MAY 18 0400 540 15,3 2.98 0.908

MINIMUM DISCHARGEs 16 FT3/S (0.439 M3/S) AUG. 264 26G.
REVISIONS.--THE MAXIMUM DISCHARGE FOR THE WATER YEAR 1972 HAS BEEN REVISED TO 14310 FT3/S (37,1 M3/S) MAY 2

1972y GAGE HEIGHTs 4414 FT (1.262 M) SUPERSEDING FIGURE PUBLISHED IN THE REPORT FOR 1972,

RATING TABLE (GAGE HEIGHTs IN FEET, AND DISCHARGEs IN CURIC FEET PER SECOND),

(SHIFTING-CONTROL METHOD USED OCT. 1 TD NOV. 63 STAGE-DISCHARGE RELATION

AFFECTED By 1CE NOV. 21-26s DEC. 67y DEC., 1S TO FEB, 22.)

0.9 12 244 29S
1.2 30 3.0 550
1.5 65 4.0 1,200
1.9 145
DISCHARGE, IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1975 YO SEPTEMBER 1976
MEAN VALUES
DAY oct Nov DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 38 65 147 60 S0 60 316 263 227 68 29 22
2 37 60 150 60 S0 60 382 260 206 S6 26 24
3 as 66 138 60 S0 62 410 274 173 46 25 23
4 35 63 122 56 so 63 410 274 142 44 2s 22
S 34 S 120 S4 49 66 423 270 120 38 48 22
6 33 48 120 S4 49 65 460 267 104 35 53 20
7 32 47 110 62 49 63 491 251 90 34 4S 19
8 31 65 100 60 s2 63 S20 230 82 a3 38 20
9 31 T4 92 S8 52 63 540 203 18 32 34 20
10 34 140 88 S4 S4 65 565 182 T4 32 32 20
11 34 197 82 S4 s2 63 58S 160 T2 34 36 19
12 39 221 17 S6 s2 65 565 142 68 3 39 19
13 38 233 75 56 56 68 535 132 T4 30 40 18
14 41 206 132 Sé S8 68 505 137 84 28 38 21
15 41 185 130 s2 S4 66 S0S 132 84 27 34 25
16 40 165 120 s2 S4 66 515 366 78 28 29 23
17 39 150 120 48 S4 65 S30 S05 T2 28 27 22
18 38 135 110 44 S4 65 636 s2s 69 27 25 21
19 36 127 98 46 s2 69 126 459 69 26 26 21
20 3 12% 92 47 S4 120 750 382 65 38 25 22
21 s 120 86 46 S8 185 750 312 S9 39 23 22
22 34 120 80 48 S6 18s 780 263 s3 36 22 22
23 42 110 78 48 S6 162 750 218 49 30 22 23
24 S6 100 76 49 56 170 690 176 47 28 19 25
25 78 96 72 S0 60 191 595 145 46 27 19 24
26 100 88 70 S0 65 203 S1S 130 45 25 20 2s
27 102 86 68 49 66 224 446 118 43 25 22 25
28 96 80 66 48 6S 230 386 108 41 25 20 26
29 86 .13 64 47 63 281 330 l08 47 26 19 25
30 77 135 62 49 ——- 330 291 155 69 26 20 26
31 69 —— 60 49 L 334 Lad 209 - 29 20 -
TOTAL 1496 3445 3002 1622 1590 3840 15902 7356 2530 1035 900 666
MEAN 48.3 115 96.8 S2.3 S4e8 124 530 - 237 8443 33,4 29.0 22,2
MAX 102 233 150 62 66 334 780 s2s 227 68 S3 26
MIN 31 (34 60 44 49 60 291 108 41 25 19 18
CFSM «37 «88 T4 «40 42 «95 4,05 1.81 <64 «25 .22 .17
INe 42 «98 «85 46 45 1.09 4.52 2409 72 29 »26 19
CAL YR 1975 TOTAL 36031 MEAN 98,7 MAX 1010 MIN 22 CFSM .75 IN 10.23
WIR YR 1976 TOTAL 43384 MEAN 119 MAX 780 MIN 18 CFSM .91 IN 12.32



90 STREAMS TRIBUTARY TO LAKE MICHIGAN

04063700 POPPLE RIVER NEAR FENCEs WI-=CONTINUED
(HYDROLOGIC BENCH=-MARK STATION)

WATER-QUALITY RECORDS
PERIOD OF RECORD.~-JUNE 1964 TO CURRENT YEAR.

PERIOD OF DAILY RECORD.=~

WATER TEMPERATURES: JUNE 1964 TD CURRENT YEAR,
!NSTRUNE”TA'lONc'-fEﬁPERATURC RECOROER SINCE JUNE 1+ 1964,
EXTREMES FOR PERIOD OF DAILY RECORD.--

MATER TEMPERATURES: MAXIMUMs 29.0°C JULY 1¢ 29 19708 MINIMUMs 0.0°C ON MANY DAYS DURING WINTER PERIOD.

EXTREMES FOR CURRENT YEARe==

WATER TEMPERATURES: MAXIMUMs 26.0°C JUNE 1l 14 153 MINIMUMs 0.0°C ON MANY DAYS DURING WINTER PERIOD.

WATER QUALITY DATAs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

5PE=- IMME -
CIFIC DIATE FECAL  STREP-
INSTAN=  CON- PER= coLt- CoLt-  Tococcl
TANEOUS  DUCT~ Dis- CENT FORM  FORM (COL-  HARD-
01S-  ANCE PH  TEMPER- SOLVED SATUR-  (COL, (COL.  ONIES  NESS
TIME  CHARGE (MICRO- ATURE  OXYGEN ATION PER PER PER  (CAyMG)
DATE (CFS)  MHOS)  (UMITS) (DEG C)  (MG/L) 100 ML) 100 ML) 100 ML)  (MG/L)
oCT + 1975
16¢es 1400 39 210 7.8 8.0 10.6 % 50 811 812 110
Nov
phdees 100 200 130 7.3 1.5 13.2 99 210 814 82 6
16ees 13 110 160 6.9 .0 11.2 81 . 89 .7 68
JAN + 1976
16ees 1300 52 218 6.9 .0 1.3 81 24 86 86 120
FEB
:g... 1400 52 520 7.0 .0 17.2 124 20 8 8l 110
99.00 1330 65 230 7.4 .0 12.4 89 a 82 81 110
ldeee 1145 505 <50 7.5 7.0 1.4 96 120 83 83 32
Y
12... 1145 148 100 6.7 11.5 9.9 95 46 88 89 58
09.es 1100 7 160 7.6 20.0 9.0 103 852 46 823 8
JuL
J22eee 1120 3 220 7.9 21.0 8.2 95 - 30 o7 110
UG
sé;"' 1030 36 240 7.7 19.0 T.4 83 - a5 100 120
l4eee 1200 22 280 7.7 17.0 1.2 7 160 se 53 130
DIS- 0Is-
NON~- DIS-  SOLVED SODIUM  SOLVED
CAR-  SOLVED  MAG- pIS=- - PO- ALKA=
BONATE  CAL- NE- SOLVED SORP- TAS-  BICAR-  CAR-  LINITY  CARBON
HARD= CIUM SIUM  SODIUM PERCENT  TION SIUM  BONATE  BONATE AS  DIOXIDE
NESS tcA) tne) (MA)  SODIUM  RATIO <) (HCO3)  (CO3)  CACO3  (€O2)
DATE  (MG/L)  (M8/L)  (MB/L)  (MG/L) (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
0cT » 1975
és... 13 25 12 1.7 3 1 1.1 120 0 % 3.0
MOV
ERE 23 14 7.0 1.2 . o1 .9 50 [} a1 4.0
1684ee 1a 14 8.0 1.5 5 o1 .6 66 0 54 13
JAN » 1976
;é:"' 13 23 15 1.2 2 .0 .9 129 [ 106 26
LR . 24 13 1.6 3 .1 .? 134 [ 110 21
09... [} 23 13 1.7 3 o1 7 126 [ 103 8.0
APR
l4eee 12 6.5 3.8 1.0 6 o 8 24 0 20 1.2
mAY
12400 10 12 6.8 9 3 .1 .. 58 [ 48 19
JUN
09ee0 1 18 9.5 1.0 3 .0 o7 89 ° 73 3.6
JuL
Azg... . 24 13 le4 3 o .8 133 ° 109 2.7
U
1lees 9 25 14 1.7 3 o o7 135 0 11 43
SEP
laeee 7 28 14 1.4 2 o1 .9 147 ° 121 47

B RESULTS BASED ON COLONY COUNT OUTSIDE THE ACCEPTABLE RANGE

(NON-IDEAL COLONY COUNT).



STREAMS TRIBUTARY TO LAKE MICHIGAN
04063700 POPPLE RIVER NEAR FENCEs WI-~CONTINUED

WATER QUALITY DATAs WATER YEAR DCTOBER 1975 TD SEPTEMBER 1976

01S- 01S-
DIS~- 01S~ SOLVED SOLVED D1S~- DIS~ TOTAL
DIS~- SOLVED  SOLVED DIS~ SOLIDS SOLIDS SOLVED SOLVED NITRITE
SOLVED CHLO~ FLUO~ SOLVED (RESI~ (SUM OF soL10s soL10s PLUS
SULFATE RIDE RIBE SILICA DUE AT CONSTI~ (TONS (TONS  NITRATE
(S08) {(cL) {F) tS102) 1B0 C) TUENTS) PER PER {N)
DATE (MG/L) (MG/L) (MG#L) (MG/L) (MG/L) tMG/L) AC=FT) OAY) {MG/L)
OCT » 1975
16eee T.7 1.2 2 10 130 118 .18 13.7 «01
NOV
13eee 15 2.6 L) 10 113 16 «15 73.2 «36
OEC
18sce 12 2.2 «3 13 113 Be 1S 33.6 29
JAN , 1976
Fég... 9.8 2.6 ol 14 137 130 .19 19.2 .18
12¢0e 9.5 1.0 ol 14 139 130 .19 19.5 2]
MAR
Ag:... 9.9 2.3 2 14 131 127 16 23.0 «26
“::-o. Be6 1.4 ol 6.1 68 40 «09 92.7 .08
J\‘:S'" 6.6 1.9 ol 4.2 :1.] 62 el2 35.2 «05
09... 6.2 1.0 ol 6.8 115 a7 .16 264.2 -
JuL
22¢00 11 ol ol 8.4 135 124 .18 124 «00
AUG
1leee 5.8 2.1 ol T3 122 123 .17 11.9 «03
SEP
) LYY 3.8 1.1 ol Bed 145 130 20 8.61 01
INSTAN= TOTAL TOTAL
TANEOUS TOTAL TOTAL CAD= CHRO- TOTAL
D1S- ARSENIC BARIUM MIuM MIUN COPPER
TIME CHARGE (AS) (BA) {CD) {CR) (cv)
DATE (CFS) (UG/sL) (UG/7L) (UG/L) e/L) ue/L)
ocT » 1975
16eee 1400 39 1 1100 L] <10 L]
APR , 1976
| LXPYY 1145 505 [] ] [] 10 [}
TOTAL TOTAL
TOTAL TOTAL MAN= TOTAL SELE~ TOTAL TOoTAL
IRON LEAD GANESE MERCURY NIUM SILVER ZINC
(FE) (PB) (MN) (HG) (SE) (AG) (ZN)
DATE {UG/L) (u6/7L) tue/sL) (UG/L) U6/t (uG/L) tue/L)
ocT » 1975
16eee 180 L] 30 <5 0 [} 30
APR » 1976
14eee 440 1 40 <5 (] [} 10
RADIOCHEMICAL ANALYSES
01IS~ SUS- 01S- SUS~ DIS- SUS-
SOLVED  PENDED SOLVED PENDED  SOLVED  PENDEO D1S-
INSTAN=-  GRDSS GROSS GROSS GROSS BROSS GROSS SOLVED
TANEOUS ALPHA ALPHA BETA BETA BETA BETA RA=226
D18~ AS AS AS AS AS SR90 AS SR90 {RADDN
TIME CHARGE U=NAT. U=NAT,. Cs~-137 CS=137 /Y90 /Y90 METHOD)
DATE (CFS) tu6/L) u6/L) tPC/L) (PC/L) {PC/L) (PC/LY (PC/L)
ocT » 1975
16eee 1400 39 2.6 <.4 3.0 <. 4 2.4 <4 «01

TOTAL
PHOS~

{P)
(MG/L)
«01
+04
«03
«03
«03
«03
«03
«03
«03
.02

V)
6L}

«60



92 STREAMS TRIBUTARY T0 LAKE MICMIGAN
04063700 POPPLE RIVER NEAR FENCEs WI~-~CONTINUED
PESTICIDE ANALYSES
CHLOR=~
PCe ALDRIN DANE
INSTAN~ IN IN IN
TANEOUS . BOTTOM BOTTOM TOTAL BOTTOM
01S~ CYANIDE TOTAL MA- TOTAL MA~ CHLDR~ MA~ TOTAL
TIME CHARGE {(CN) Pce TERIAL ALDRIN TERIAL DANE TERIAL 00p
DATE (CFS) (MGAL) {UG/L)  (UG/KG) (UG/7L)  (UG/KG) (UG/L) " (UG/KG) (UG/L)
oCT » 1978
16400 1400 39 +00 0 L] +00 .0 «0 0 «00
[} €3
nnod DDE Pl g ELDRIN
N IN IN N
BOTTOM BOTTOM BOYTOM TOTAL TOTAL 8DTTOM
MA~ TOTAL MA~ TOTAL MA- 01~ DI~ MA~ TOTAL
TERIAL DOE TERIAL oov TERIAL AZINON ELDRIN TERIAL ENDRIN
OATE (UG/KG) U6/7L)  (UG/KG) {UG/L)  (UG/KG) uesL) tYG/7L)  (UG/KG) {UGsL)
oCcT » 1975
16eee .0 +00 0 «00 -0 «00 <00 o0 . «00
HFPTA- HEPTA~
ENDRIN CHLOR CHLOR LINDANE
IN IN TOTAL EPOXIDE IN
BOTTOM TOTAL B80TTOM HEPTA~ IN B80T~ BOTTOM TOTAL
MA=- TOTAL HEPTA- MA= CHLOR TOM MA- TOTAL MA=- MALA-
TERIAL  ETMION CHLOR TERIAL EPOXIDE TERIAL LINDANE TERTAL THION
DATE {UG/KG) {UG/sL) (UG/7L)  (UG/KG) (UG/L)  (UG/KG) (UG/L)  (UG/KG) (UG/sL)
oCT » 1975
16¢ee 0 00 00 o0 «00 0 00 -0 «00
TOX~
APHENE
TOTAL TOTAL , IN
METHYL METHYL TOTAL TOTAL BOTTOM TOVAL
PARA~ TRY= PARA~ TOX~ M~ TRI~ TOYAL TOTAL TOTAL
THION THION THION APHENE TERIAL THION 2v4~D 294+5~-T SILVEX
DATE uG/sL) (UG/L) {UG/7L) (UG/7L)  (UG/KG) ({7 %) WwesLY - (UG/L) (UG/L)
oCT » 197S
16e0e . «00 +00 ° 0 «00 «00 «00 «00
WATER QUALITY OATA
Water Water )
tem- Dis-~ Specific ) tem- Dis-
Date Time per- charge conduct- Date Time per- charge
ature (cfs) ance asure (cfs)
(°0) °0)
Nov. 4, 1975 1430 6.5 60.1 100 May 26, 1976 1800 20.0 122
Jan. 5, 1976 1300 0.0 53.5 120 June 25, 1976 1355 19.5 45.2
Feb. 25, 1976 1545 0.0 63.3 120 Aug. 3, 1976 1730 19.0 21.9
Apr. 6, 1976 1700 3.5 464 - Sept.25, 1976 1130 8.5 25.5

Specific
conduct-
ance

100
280
250



STREAMS TRIBUTARY TO LAKE MICHIGAN

04063700 POPPLE RIVER NEAR FENCEs W1-~CONTINUED

SUSPENDED SEDIMENT DISCHARGE

SUS~ SuS.
PENDED SED.
INSTAN~ SUS= SEDI~ SIEVE
TANEOUS  PENDED MENT DIAM.
TEMPER= DIS- SEDI~ 0IS- % FINER
TIME ATURE CHARGE MENT CHARGE THAN
DATE (DEG C}  (CFS) (MG/L)  (T/DAY) .062 MM
ocT , 1975
6ese 1400 8.0 39 1 .11 .-
NOV
13¢.0 1100 1.5 240 9 5.8 .-
DEC
18... 1330 «0 110 2 «59 0
23e00 1600 - 65 1 .18 -
JAN o 1976
[ T 1320 - 54 1 .15 -
16¢., 1300 .0 52 1 .16 100
0940 - 48 1 .13 -
1400 .0 52 s .70 2s
1545 o0 63 8 1e4 -
1330 .0 65 1 .18 -
0935 - 66 16 2.9 -
1835 - 185 20 10 -
1835 - 160 10 4.3 -
1730 - 170 52 24 -
1315 -- 225 7 4.3 -
1460 - 338 18 16 -
1045 - 312 6 Sel -
0730 -~ 500 8 11 -
1208 - 378 42 43 -
1745 - 464 12 15 -
1655 3.5 464 15 19 -
1755 - 490 31 41 -
1755 - 530 )03 150 -
1645 -= 550 3 45 -
1730 - 570 s Te7 -
0930 - 600 6 9.7 -
1620 - 612 8 13 -
1715 - 612 7 12 -
1725 -= 590 280 446 . - -
1645 .- 560 7 11 -
1145 7.0 S0S 1 1.6 -
1705 -- 530 8 11 -
1000 - 648 9 16 -
1845 - 720 6 12 -
1720 - 756 18 37 -~
1768 - 780 s 11 -
1905 -= 455 2 2.5 -
1805 - 295 2 1.6 -
0935 - 170 2 «92 -
1145 12.5 148 1 40 -
1515 - 446 —H—143. -
1501 -S40 26 38 -
1750 - 155 22 9.2 -
1435 - 112 1 *30 -
1100 2040 78 1 «21 -
1125 - 90 96 23 -
1680 - 66 2 .36 -
1025 - 48 3 «39 -
1105 - S0 7 94 -
1935 - 36 18 2.7 .-
1120 21.0 38 S .46 67
1135 - I 8 .67 -
1738 - 22 10 «59 -
1735 - 45 1 o2 -
1030 19.0 36 5 «49 40
1040 - 38 3 *31 -
1525 - 22 4 .26 -
1428 - 23 23 1e4 -
1515 - 18 s .28 -
1200 17.0 22 I3 28 9
1640 - 21 1 «06 -
1150 -- 24 3 .19 -
1100 - 24 4 26 -
PARTICLE~SIZE DISTRIBUTION OF SURFACE BED MATERTAL
BED 8ED BED BED 8ED 8ED BED 8ED 8€D
MAT. MAT, MAT, MAT, MAT, MAT, MAT. MAT, MAT.
INSTAN-  SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
TANEOUS  DIAM. DIAM, DIAM, DIAM, DIAM, DIAM, DIAM. DIAM, DIAM.
DIS- % FINER % FINER % FINER % FINER % FINER % FINER % FINER % FINER $ FINER
CHARGE THAN THAN THAN THAN THAN THAN THAN THAN THAN
(CFS)  +062 MM  ,125 MM o250 MM .S00 MM 1,00 MM 2,00 MM 4,00 MM 8,00 MM 16.0 MM
3 0 1 3 21 38 134 56 70 95



94

DAY

VE~ND NMeWN~

o
»
<

OB~NP NFWN~

6.5
12.0

MAX

04063700 POPPLE RIVER NEAR FENCEs WI-=CONTINUED

STREAMS TRIBUTARY TO LAKE MICHIGAN

TEMPERATURE (DEG. C) OF WATERs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

OCTOBER
MIN

10.5
6.5
8,0
9.5

10.5

10.0
10.0
10.5
10.5
10.0

9.5
9.0
9.5
10.5
9.0

8.0
6.0
5.0
4.5
5.0

APRIL
MIN

9.0

10.0
12.0
12.0
10.0

9.5

9.0
8.0

8.0
6.5

T.0
6.5
6.5
8.5
8.5

NOVEMBER
MAX MIN
8.0 6.0
G.0 5.5
T.0 5.5
9.0 6.5
9.5 9.0
9.5 9.0
9.0 Te0
7.0 5.5
55 4,0
3.0 3.5
3.5 1.5
1.5 0.5
1.0 0.5
1.5 0.5
2.0 1.5
3.0 2.0
5.0 3.0
3.0 1.5
1.5 0.5
(233 0.0
050 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
9.5 0.0

MAY
MAX MIN
9.5 8.0
940 Te0
7.0 S5
9.5 Se0
9.5 G.0
9.5 6.0
9.5 8.0
11.0 8.0
1a.5 9.5
15.5 13.0
15.5 12.0
1640 11.0
15.0 13.5
18.0 12.0
18,5 15.0
17.0 13.0
14,0 11l.0
15.0 11.5
1640 12.0
19.0 15.0
18.5 16.0
18.5 15.5
17.0 15.0
17.0 14.5
19.0 14.5
2040 19,0
2045 16.0
19.5 1645
19.0 15.5
15.5 14,5
13.5 14.0
2045 S.0

DECEMBER

MAX

MAX

17.0
19.0
20.0
21.5
23.5

24,0
2440
23.5
24.0
24.5

2640
2545
25.0
26.0
26.0

21.5
21.0
21.0
19.5
21.5

23.5
2440
24.0
22.0
20.0

22.0
2440
23.5
23.5
20.5

26,0

MIN

JUNE
MIN

13.5
15.0
16.5
17.0
18,0

19.0
19.5
20,0
19.5
20.5
21.5
21.90
20.0
21.5

18.5

18.5
18.5

MAX

21.0
20.5
22.5
28,0
24,5

24.5
25.5
25.5
24,5
23,5

25.5
23.5
23.0
25.0
24.5

21.5
21.0
23.5
23.5
24,0

24.0
24,0
25.0
24,0
23.5

23.5
23.0
23.0
22.0
21.5
20.0

2545

JANUARY

210
19.0

21.5
20,0

20.0
21.0

18.0
18,0

FEBRUARY

MAX

MIN

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
R, 0.0
AUGUST

MAX MIN
19.5 16,0
19.0 14,5
19.0 16,0
16.0 15.5
17.0 13,5
18.5 14,0
20.0 16,0
21.0 16.0
21.0 19.0
21.5 18,0
2245 20.0
2245 19.0
19.0 16,5
18.0 14,5
18.0 14.5
19.0 15.0
21.0 17.5
23.5 20,0
24.0 21.0
2340 20,0
22.5 20.5
21.0 18,5
21.5 18,0
21.0 18.5
20.5 19.0
22.0 19.0
21.0 17.5
17.5 13.5
17.5 13.5
16.5 14,5
24.0 13.5

MARCH
MAX MIN
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 6.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
SEPTEMBER
MAX MIN
15.5 13.0
15.0 11.0
16.0 11.5
15.5 13.5
15.0 11.0
17.5 13.5
19.5 15.5
20.5 18.0
19.5 16,0
16,0 13.0
16.5 13.0
17.5 14,0
17.5 15.5
17.5 15.5
15.5 13.5
15.0 11.0
15.5 11.5
1640 12,5
15,5 13.5
13.5 10.5
11.0 10.0
10.5 8.0
9.5 6.5
9.0 6.0
9.0 6.5
9.5 8.0
9.0 8.0
10.0 6.5
9.0 8.0
11.0 9.0
20.5 6,0



STREAMS TRIBUTARY TO LAKE MICHIGAN 95

04066000 MENOMINEE RIVER NEAR PEMBINE, WI
LOCATION.==LAT #5235156"y LONG 67°36932%, IN SEC.16s T.37 Nus Re28 Wey MICHIGAN MERIDIANs MENOMINEE COUNTY,
MICH.s HYDROLOGIC UNIT 04030108y ON LEFT BANK 0.6 MI (1.0 KM} UPSTREAM FROM PEMENE CREEKs 4.0 MI (6.4 KM)
WEST OF NATHAN, MICHes 15 MI (24 KM) SOUTHEAST OF PEMBINE, AND AT MILE 65.8 (105.9 KM},

DRAINAGE AREA.==3,240 M12 (By390 KM2)s APPROXIMATELY.

PERIOB OF RECORO.--0CTOBER 1949 TO CURRENT YEAR., MONTHLY DISCHARGE ONLY FOR SOME PERIODS, PUBLISHED IN WSP
1307,

REVISED RECOROS.==WSP 1277: 19S2.

GAGE.==WATER-STAGE RECORDER. ALTITUDE OF GAGE IS 770 FT (235 M)y FROM RIVER-PROFILE MAP. PRIOR TO OCT. 28,
1972+ AT SITE 0.5 M1 (0.8 KM) DOWNSTREAM AT DATUM 15 FT (4.6 M) LOWER.

ND BY

REMARKS o==RECORDS 6000 EXCEPT THOSE FOR WINTER MONTHS, WHICH ARE FAIR. FLOW REGULATED BY POWERPLANTS A
HICN;GAﬂHE RESERVOIRs CAPACITYs 1199950 ACRE-FT (1aB HM3), AND PEAVY PONOs CAPACITYs 33,860 ACRE-FT (41.7
HM3)y ON THE MICHIGAMME RIVERs AND BY MANY SMALLER RESERVOIRS ABOVE STATION.

AVERAGE DISCHARGE ,==27 YEARSs 3,004 FT3/5 (85.07 M3/S),

Ty 13.90 FT
EXTREMES FOR PER10D OF RECORD,=--MAXIMUM DISCHARGEs 26,900 FT3/5 (762 M3/5) MAY G» 1960, GAGE HEIGHT,
(%0237 M)3 MINIMUMy 69% FTBIS (39.7 M3/S) SEPT. 3» 1969, BAGE HEIGHT, 1.66 FT (0,506 M),

EXTREMES FOR CURRENT YEAR,==MAXIMUM DISCHARGE, 15,700 FT3/S (#45 M3/S) APR. 23s GAGE HEIGHT» 1475 FT (4.496
M) 3 MINIMUM DAILYs BG& FT3/S (25,0 M3/S) SEPT. 7.

RATING TABLE (GAGE MEI1GHTs IN FEET» AND DISCHARGEs IN CUBIC FEET PER SECOND),
(STAGE-D1SCHARGE RELATION AFFECTED By ICE NOVe 21s 229 NOV. 30 TO MAR. 29.)

6.8 900 11.0 74000
7.5 19360 13.0 114340
9.0 39440 15.0 16,400

DISCHARGEs IN CUBIC FEET PER SECONOs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

984

98%
1120
990
990
990

984
984
964
1010
1080

e
1040
996
996
1220

1009
1220

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG
1 983 1790 2500 2500 2300 2400 7580 5000 5540 1930 1100
2 1070 1990 2800 2400 2300 2300 6960 5000 4870 1610 1100
3 1910 2010 2900 2300 2300 2300 7000 5520 4020 1950 1300
% 1920 2050 2800 2800 2300 2300 7020 6920 3620 1480 1210
S 2070 1930 2800 3000 2400 2400 6940 5560 3380 1070 1380
6 21%0 1920 2800 2700 2500 2500 8020 5560 3120 924 1370
7 2200 1530 2300 2400 2500 2600 8480 5440 2940 1530 1610
6 1580 1480 2600 2500 2400 2400 8570 5360 3000 1750 982
9 1590 1420 2600 2400 2400 2500 8420 5060 2920 1510 1180
10 1950 1570 2700 2400 2400 2400 8400 5040 2730 1230 1220
11 1490 2450 2700 2500 2800 2500 9320 4330 2970 1020 1300
12 1160 3080 2500 2600 2400 2600 9030 4060 3140 1070 1420
13 1380 3360 2500 2600 2500 2600 8730 3830 2980 1200 1300
1& 1410 3210 2700 2500 2400 2500 8420 3020 3030 1380 1330
15 1360 370 3100 2500 2400 2500 8290 3100 3100 1330 1140
16 1580 3210 3100 2800 2500 2400 8660 5300 2790 1340 1080
17 1420 3120 3100 2400 2500 2300 10000 10000 2790 1160 1090
18 1910 2770 3400 2500 2500 2300 10500 9010 2700 990 996
19 1500 2550 3600 2500 2500 2300 12800 8000 2390 11a0 996
20 930 2630 3100 2400 2500 2400 13600 6460 1970 1200 1180
21 912 1900 2900 2400 2600 2500 12000 5900 2250 1200 1070
22 966 2000 2800 2400 2700 3800 14800 5340 2310 1410 1050
23 972 2250 2800 2800 2800 3600 15s00 3820 2150 1300 972
2% 954 1920 2800 2%00 2500 3400 14900 3540 2110 1200 1060
25 918 1830 2800 2400 2500 4000 11800 3320 1840 1000 1120
26 985 2090 2600 2%00 2600 4900 8900 3040 1750 1000 1090
27 1330 2280 2600 2400 2700 5000 7360 2800 1290 1100 1070
28 1710 1580 2900 2400 2600 5000 7670 2670 1350 1000 1020
29 1610 1650 2800 24800 2500 5000 6780 2170 1600 1100 972
30 1630 2200 2700 2300 -—— 6240 5600 2580 1970 1300 1020
31 1800 ——— 2600 2300 - 1180 - 380 —— 1300 1050
TOTAL 45350 67340 87400 76500 71900 99020 284070 151730 82520 40124 35598 30256
MEAN 1463 2245 2819 2468 2479 319s 9469 4895 2751 129% 1148
MAX 2200 3470 3600 3000 2800 7180 15500 10000 5430 1950 1420
MIN 912 1420 2500 2300 2300 2300 5600 2170 1290 92s 972

CAL YR 1975 TOTAL 1059110 MEAN 2902 MAX 16400 MIN 912
WTR YR 1976 TOTAL 1071808 MEAR 2928 MAX 15500 MIN BG4

Bes



96 STREAMS TRIBUTARY TO LAKE MICHIGAN
04067000 MENOMINEE RIVER BELOW KO0SS, MI
LOCATION.=<LAT 45%2]1716"y LONG 87°38°55", IN SEC.9s Te34 Nas R.27 Wes MICHIGAN MERIDIANs MENOMINEF COUNTY,
HYOROLOGIC UNIT 04030108, ON LEFT BANK AT POWERPLANT OF WISCONSIN PUBLYC SERVICE CORP.» 045 MI (0.8 KM)
UPSTREAM FROM LITTLE CEQAR RIVERs 346 MI (5.8 KM) SOUTHEAST OF KOSSe AND AT MILE 24.7 (39.7 KM,
DRAINAGE AREA.-=3,790 M12 (9,820 KM2), APPROXIMATELY.
PERIOD OF RECORD.~=JULY 1907 TO MARCH 1909 (PUBLISHED AS "AT KDSS"}s JULY 1913 TO CURRENT YEAR.

GAGE+~~HEADWATER AND TAILWATER GAGES AND GENERATION OATA ENTERED HOURLY InN DATLY LOG SHEET BY COMPANY EMPLOYEES.
PRIOR TO JUNE 19135 CHAIN GAGE ON RAILROAO BRIOGE & MI (6.4 KM) UPSTREAM.

REMARKS . ==RECORDS FAlRs DAILY DISCHARGE COMPUTED ON BASIS OF AVERAGE DAILY LOAD AND LOAD-DISCHARGE RATING OF
COMBINED MYDROELECTRIC UNITS., FLOW REGULATED BY POWERPLANTSs AND BY MICHIGAMME RESERVOIR, CAPACITYs 119,950
ACRE-FT (148 HM3)y AND PEAVY PONDs CAPACITYs 334860 ACRE-FT (4]1.7 HM3) ON MICHIGAMME RIVER, AND BY MANY
SMALLER RESERVOIRS ABOVE STATION.

COOPERATION.-~RECDRDS OF DAILY DISCHARGE FURNISHED BY WISCONSIN PUBLIC SERVICE CORP, SINCE 1913.
AVERAGE DISCHARGE .==64 YEARS (WATER YEARS 1907=08s 1913=76)s 34153 FT3/S (89.29 M3/S).

EXTREMES FOR PERIOD OF RECORD,=--MAXIMUM DAILY DISCHARGEs 339000 FT3/S (935 M3/5) MAY 10+ 196038 MINIMUM DAILY.
162 FT3,S (4,59 M3/S) SEPT, 1S» 1931,

EXTREMES FOR CURRENT YEAR.-=MAXIMUM DAILY DISCHARGEs 1S+800 FT3/S (447 M3/S) APR. 243 MINIMUM DAILY, 711 FT3/S
(201 M3/S) SEPT, 20.

DISCHARGE, IN CUBIC FEET PER SECONOs WATER YEAR OCTOBER 197S TO SEPTEMBER 1976
MEAN VALUES

DAY ocy NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 1160 1680 2740 2930 2260 2210 9600 5350 S440 1900 1500 1250

2 1200 2090 2890 2760 2320 2300 6980 5460 5440 2040 1160 1140

3 1070 2490 27170 2590 2160 2250 8330 4990 4160 1900 1440 1060

4 1620 2540 2400 2600 2300 2500 6930 7030 3570 1890 1100 1180

S 2020 1900 3520 2160 2350 2690 7600 7440 3790 1720 14S0 960

6 2560 1900 3630 2210 2300 2700 9100 5310 3210 1200 1760 960

7 1900 1980 3080 2400 23S0 2400 9770 5520 3120 1480 1590 1180

8 2060 1740 2660 2120 2300 2300 9890 5250 2750 1340 16l0 1000

9 1440 1680 2120 2310 2300 2400 9890 5370 2750 1320 1180 960
10 1350 1900 2820 2560 2300 2500 9700 5090 28BS0 1660 1390 1200
11 1480 2040 2700 2400 23S0 2690 9860 4780 2710 1340 1440 1170
12 1690 2390 2850 2500 2500 2690 9840 4420 2860 1180 1610 940
13 1540 3550 2950 2360 2400 2500 9890 4210 2880 1180 1490 950
14 1330 3500 3120 2440 2210 2560 9700 3480 3120 1240 1710 1100
15 1340 3560 4040 2400 2390 2380 9480 3150 2880 1460 1380 1100
16 1340 3360 4180 2300 2460 2300 9380 970 2950 1490 1320 1060
17 1720 3000 4010 2400 2400 2210 9650 a190 2380 1940 1400 1180
18 1510 2880 3580 2360 2450 2240 9890 10900 2820 1380 1220 1380
19 1450 2690 3slo 2320 2600 2420 11900 9580 2500 1060 1100 1010
20 1570 2640 3240 2300 2660 2290 13200 8570 2220 1200 1120 11
21 1460 2760 3390 2300 2690 3360 14800 6960 2140 1560 1120 1030
22 1300 2880 3020 2430 2780 3610 15300 4930 2210 1400 1250 1040
23 1420 3000 3000 2330 2440 3440 15400 s170 2350 1700 1200 931
24 1390 2370 2880 2380 2450 3750 15800 3470 1950 1870 1080 998
25 1340 2180 2770 2350 2710 4030 12600 3480 2200 1300 960 1010
26 1300 1730 2810 2200 2690 4480 12700 3120 1970 1100 1200 1030
27 1290 2080 2810 2340 2700 6090 10200 3000 1570 1200 1150 1310
28 1490 2020 2590 2400 2600 6230 8350 2930 1300 1200 1250 1010
29 1870 2100 2500 2300 2350 6290 1950 2640 1830 1100 1100 1060
30 1850 2690 2480 2210 = 7390 1650 2690 1800 1200 980 1180
31 1450 - 2810 2210 L 8820 wan 4090 —-— 1480 1100 -
TOTAL 47530 73320 94470 13870 70790 106020 315530 160540 83800 45120 40360 32090
MEAN 1533 2444 3047 2363 244] 3420 10520 s179 2793 1455 1303 1070
MAX 2560 3560 4180 2930 2780 8820 15800 10900 S440 2040 1760 1380
MIN 1070 1680 2400 2120 2160 2210 7650 2640 1300 1060 969 711

CAL YR 1975 TOTAL 1156210 MEAN 3173  MAX 16500 MIN 1070
WTR YR 1976 TOTAL 1143460 MEAN 3124 MAX 15800  MIN i



STREAMS TRIBUTARY TO LAKE MICHIGAN 97
04069500 PESHTIGO RIVER AT PESMTIGO, wI

LOCATION.==LAT 45%°02%49% LONG 87944%40"y IN NE 1/4 SEC.30s T+30 Na¢ Re23 Eov MARINETTE COUNTYs HYDROLOGIC UNIT
04030105+ ON LEFT BANK 75 FT (23 M) DOWNSTREAM FROM CHICAGO AND NORTHWESTERN RAILWAY BRIDGEs 0.5 MI (0.8 KM)
DOWNSTREAM FROM WISCONSIN PUBLIC SERVICE CORP, POWERPLANT AT PESMTIGO. AND 11.5 MI (18.5 KM) UPSTREAM FROM
MOUTH,

DRAINAGE AREA.==19120 MIZ (2,901 KM2), REVISED.

PERIOD OF RECORD.=-JUNE 1953 TO CURRENT YEAR.

GAGE «~~WATER=STAGE RECORDER. DATUM OF GAGE IS 584.64 FT (178.198 M) ABOVE MEAN SEA LEVEL.

REMARKS ,==RECORDS GOOD EXCEPT THOSE FOR WINTER PERIODSs WHICH ARE FAIR. DIURNAL FLUCTUATION CAUSED BY TWO
POWERPLANTS UPSTREAM.

AVERAGE DISCHARGE.-=23 YEARSy 930 FT3/S (26.34 M3/S)s 11.24 IN/YR (285 MM/YR),

EXTREMES FOR PERIOD OF RECORD,=-=MAXIMUM DISCHARGE: 99790 FT3/S (277 M3/S) MAY 99 1960+ GAGE HEIGHTy 11.59 FT
(3.533 M)» FROM RATING CURVE EXTENDED ABOVE 59000 FT3/S (142 M3/S) ON BASIS OF COMPUTATION OF PEAK FLOW
THROUGH DAM GATESS MINIMUMs 17 FT3/S (0.48 M3/5) NOV. 29y 1966y GAGE HFIGHTs 1.00 FT (0,305 M)§ MINIMUM OAILYs
84 FT3/5 (2.38 M3/S) AUG. Ss» 1957.

EXTREMES FOR CURRENT YEAR,-=MAXIMUM DISCHARGEs 69380 FT3/S (181 M3/S) MAR, 27, GAGE HEIGHT, 9,92 FT (3.024 M)}
MINIMUM DAILYy» 186 FT3/S (5,27 M3/5) SEPT. 19.

RATING TABLE (GAGE HEIGHMTs IN FEETs AND DISCHARGEs IN CUBIC FEET PER SECOND)
(STAGE=DISCHARGE RELATION AFFECTED By ICE DEC. 14 TO FEB, Se)

1.5 170 3.5 1,000
1.9 292 5.0 14,990
2.5 518 7.0 3,590

10.0 6,480

DISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

DAY ocrY NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 611 540 1110 580 180 684 5630 1300 1760 556 387 375

2 574 390 754 500 700 1520 4950 1380 1610 501 284 348

3 478 480 821 540 140 1040 4540 1450 1500 367 357 267

4 360 580 821 580 840 876 4200 1350 1130 329 336 322

5 535 4690 1190 500 180 193 3890 1430 959 374 406 329

6 415 420 1260 490 169 841 3640 1750 830 401 454 292

7 454 390 768 500 182 7 3470 1670 T44 451 591 288

8 434 330 619 580 132 654 3350 1430 194 367 556 354

9 535 330 853 680 640 731 3160 1270 685 339 400 362
10 490 480 lo80 740 107 914 3120 1080 114 397 391 303
11 486 660 770 700 172 982 3090 1070 114 325 141 407
12 433 960 652 640 156 1090 2880 1090 129 229 521 363
13 337 960 675 660 m 1230 2850 997 560 378 481 343
14 460 (-1 ] 740 720 79 1190 2690 912 615 322 528 606
15 437 840 1100 680 735 1260 2520 865 671 420 429 402
16 545 8690 lo00 640 755 1260 2420 1530 522 276 424 322
17 508 820 940 680 782 1270 2260 2780 459 282 397 280
18 506 760 1000 580 885 1070 2340 3410 517 229 410 215
19 435 624 980 620 852 1080 2370 4020 552 251 416 186
20 431 709 920 660 831 1280 2570 3980 459 393 414 211
21 467 1070 860 760 818 1540 3690 3330 428 451 384 194
22 43} 1190 800 720 T44 1920 4330 2620 552 443 310 194
23 427 908 740 700 651 1630 4340 1430 588 393 285 263
24 507 836 660 740 629 2120 4050 1190 513 346 301 274
25 507 827 600 720 688 3458 3550 1030 476 349 333 294
26 427 489 560 660 751 4990 2970 1060 447 295 293 276
27 467 517 620 640 839 5840 2420 923 374 374 360 202
28 537 608 640 720 710 5720 1950 749 447 325 290 320
29 533 661 520 840 560 5070 1620 944 471 322 2719 346
30 520 1230 560 820 Lt 4960 1670 1320 412 372 229 293
31 520 - 620 780 on 5830 id 1700 - 384 281 o=
TOTAL 14807 20809 25233 20370 21778 63606 96570 51060 21232 11241 12268 9231
MEAN 478 694 8ls4 657 151 2052 3219 1647 708 363 396 308
MAX 611 1230 1260 840 885 5840 5630 4020 1760 556 741 606
MIN 337 330 520 490 560 654 1620 149 374 229 229 186
CFSM 43 62 .73 «59 .67 1.83 2.87 1447 63 32 «35 .28
INe 49 69 04 68 .72 2.11 3.21 1.70 71 «37 bl «31

CAL YR 1975 TOTAL 354114 MEAN 970 MAX 5040  MIN 289 CFSM .87 IN 11.76
WTR YR 1976 TOTAL 368205 MEAN 1006 MAX 5840 MIN 186 CFSM .90 IN 12,23



98 STREAMS TRIBUTARY TO LAKE MICHIGAN
04070000 WHEEILER LLAKE NEAR LAKEWOOD, W1

ILOCATION.==ILAT 45°19°07"s |LONG 88°28°58", IN NW 1/4 SEC.27» T.33 Nes Re16 E.9» OCONTO COUNTYy HYDROLOGIC UNIT
04030104y ON WEST SHORE OF LLAKE 2.3 MI (3.7 KM) NORTHEAST OF LLAKEWOOD.

DRAINAGE AREA.--2 MIZ (S KM2), APPROXIMATELY. AREA OF WHEELER LAKEs 380 ACRES (1.54 KM2),

PERIOD OF RECORD.=--AUGUST 1936 TO CURRENT YEAR (FRAGMENTARY).

GAGE «~=NONRECORDING GAGE. DATUM OF GAGE 15 90.00 FT (27.4 M) ABOVE DATUM ASSUMED BY WISCONSIN DEPARTMENT OF
NATURAL RESOURCESS GAGE READINGS HAVE BEEN REDUCED TO ELEVATIONS ABOVE THIS DATUMs PRIOR TO APR. 19y 1936,
NONRECORDING GAGE WAS LOCATED ON EAST SHORE OF LAKE. APR. 20s 1939+ T0 APR. 135 1960+ NONRECORDING GAGE WAS
LLOCATED ON SOUTHWEST SHORE OF LLAKE.

REMARKS.==ADD 90 FT (27.4 M) TO OBTAIN ELEVATION ABOVE DATUM ASSUMED FOR THIS LAKE GY WISCONSIN DEPARTMENT OF
NATURAL RESOURCES. LAKE HAS NO SURFACE 'OUTLET., LAKE WAS ICE COVERED ABOUT NOV. 25 TO APR, 15,

EXTREMES FOR PERIOD OF RECORD.--MAXIMUM ELEVATION DBSERVEDs 7.31 FT (24228 M) JUNE 69 19733 MINIMUM OGSERVEDs
3.45 FT (14052 M) FEB. Ss 1950.

EXTREMES FOR CURRENT YEAR.-~MAXTMUM ELEVATION OBSERVEOs 6.46 FT (1.969 M) APR, 7% MINIMUM OBSERVED, 5.61 FT
T (1e710 M) AUGe 3.

GAGE HEIGHT, IN FEET, WATER YEAR OCTOBER 1975 To SEPTEMBER 1976
MEAN VALUES
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STREAMS TRIBUTARY TO LAKE MICHIGAN 99
04071000 OCONTO RIVER NEAR EILLETT, wI
LOCATION.~=LAT 44%51¢53%, LONG 88°38900%, IN NW 1/4 SECe34s Te28 Nes Re18 Eo» OCONTO COUNTYs HYOROLOGIC UNIT
040301045 ON LEFT BANK 300 FT (91 M) UPSTREAM FROM COUNTY TRUNK HIGHWAY BB BRIOGEs 2,0 MI (3.2 KM) UPSTREAM
FROM CHTISTY BROOKs 240 MI (3.2 KM) SOUTH OF GILLETT, AND AT MILE 29 (47 M),
DRAINAGE AREA.~-678 MIZ (1,756 KM2)

PERIOD OF RECORD.~-JUNE 1906 TO MARCH 1909» OCTOBER 1913 TO CURRENT YEAR, MONTHLY DISCHARGE ONLY FDR SOME
PERIODS, PUBLISHED IN WSP 1307.

REVISED RECOROS.-~WSP 384: DRAINAGE AREA. WSP 1207: 1922, WSP 1307: 1907-8(M)y 1914=16(M)s 1918=2]1(M),
1923=33(M)y 1937-38(M)s 1943(M).

GAGE +~=WATER-STAGE RECORDER. DATUM OF GAGE IS 732.87 FT (223.379 M) ABOVF MEAN SEA LEVEL (LEVELS BY WISCONSIN
DEPARTMENT OF TRANSPORTATION). SEE WSP 1727 FOR HISTORY OF CHANGES PRIOR TO AU6. 25+ 1938,

REMARKS . ==RECORDS GNOD EXCEPT THOSE FOR WINTER PERIODSs WHICH ARE FAIR.

AVERAGE DISCHARGE.--65 YEARS (WATER YEARS 1906~0B, 1913=76)s S82 FT3/5 (16448 M3/5), 11,66 IN/YR (296 MM/YR),

EXTREMES FOR PERIOO OF RECORD,~-MAXIMUM DISCHARGE, By400 FT3/S (238 M3/S) APR, 10, 1922y GAGE HEIGHT, 11.2 FT
(3,41 M) FROM FLNODMARKSs CAUSED BY A FAILURE OF DAM AT PULCIFER & M] (6.4 KM) ABOVE STATION$ MINIMUMy 93 FT3/S
(2463 M3/S) NOVe 269 1941y GAGE HEIGHTy 0413 FT (0.040 M),y FLOW RETAROED BY ANCHOR ICE ABOVE STATION.

EXTREMES FOR CURRENT YEAR,==PEAK DISCHARGES ABOVE BASE OF 19500 FT3/S (42,5 M3/S) AND MAXIMUM (%):

DATE TIME DISCHARGE GAGE MEJIGHT DATE TIME OISCHARGE GAGE HEIGHT
(FT3/5)  (M3/S) (FT) (M) (FT3/5) (M3/S) (FT) M)
MAR. 27 15300 29500 70.8 (AI*7.56 2,304 APR, 23 0900 2,050 S8.1 3.99 1.216
APR., 1 1600 *2,820 19.9 5.02 1.530 MAY 19 2000 1,570 44,5 3.30 1.006
A ICE JaM

MINIMUM DISCHARGE, 180 FT3/S (5.10 M3/S) AUG, 28-29y GAGE HEIGHT» 0,48 FT (De146 M),

RATING TABLES (GAGE HEIGHTy IN FEETs AND DISCHARGEs IN CURIC FEET PER SECOND),
(STAGE-DISCHARGE RELATION AFFECTED BY ICE NOV. 19 TO MAR, 28.)

0CT. 1 TO MAR, 28 MAR. 29 TO SEPT. 30
0.6 220 0.4 160 4.0 29060
1.1 360 1.1 360 6.0 3,610
2.0 180

NOTE.-=SAME AS FOLLOWING
TABLE ABOVE 1.} FT.

OISCHARBE, IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

MEAN VALUES

DAY ocT NOvV DEC JAN FEB MAR APR MAY JUN JuL AU SEP
1 402 358 560 470 340 490 2780 1000 700 339 297 228

2 383 351 800 470 350 S00 2690 1010 700 339 291 261

3 372 342 1200 470 360 520 2450 988 675 327 282 270

4 369 341 1150 470 360 540 2320 904 630 318 273 255

S 3s6 341 1100 460 360 540 2210 850 590 309 276 249

6 353 342 loco 460 360 szo 2080 860 555 300 294 2719

7 351 344 940 450 360 520 1960 ars 520 29} 309 252
[} 348 350 860 440 360 520 1860 a9e 49S 285 297 240

9 346 356 800 430 370 520 1770 a5 471 282 285 206
10 344 391 140 420 370 500 1700 820 453 2719 285 203
11 344 457 100 410 380 500 1640 175 43} 276 297 246
12 353 53S 760 410 380 So0 1580 720 415 267 30 234
13 364 497 B20 410 380 520 1500 675 403 261 315 219
14 3713 491 B60 410 390 540 1390 650 395 258 300 201
15 394 472 900 400 3%0 560 1290 645 384 252 288 206
16 418 T 44l B8O 400 400 560 1240 845 7o 252 282 222
17 391 397 840 400 410 580 1220 982 367 249 276 234
18 379 395 180 400 420 580 1220 1150 367 249 279 231
19 370 410 740 390 420 580 1240 1490 363 246 303 228
20 358 430 700 380 430 640 1360 1500 360 273 279 225
21 359 440 660 370 440 1000 1730 1320 354 300 267 225
22 360 430 640 360 440 1500 1970 1140 345 309 249 231
23 357 %20 620 360 450 1900 2030 9ee 339 294 240 Ze8
24 360 400 600 360 460 2100 1950 ars 333 285 234 225
25 367 380 580 360 460 2200 1790 195 336 273 231 225
26 369 370 560 350 470 2300 1600 145 336 264 208 225
27 367 450 540 350 470 2500 1420 708 330 261 188 228
28 366 500 520 3s0 470 2100 1280 640 294 258 185 228
29 3se 470 500 340 480 1860 1140 615 294 255 182 234
30 3s6 430 490 340 - 2240 1040 630 330 26} 190 240
3 358 — 480 340 m—— 2550 = 665 —-— 288 205 ——
TOTAL 11345 12331 23320 12430 11730 32980 51450 27670 12935 a700 8190 6978
MEAN 366 41} 152 40} 404 1064 1715 893 431 28l 264 233
MAX 418 535 1200 470 480 2550 2780 1500 700 339 31s 279
MIN 344 341 480 380 340 490 1040 615 294 246 182 201
CFSM 54 +61 1.11 «59 «60 1.57 2,53 1.32 .1 3] «39 34
IN. 62 +68 1.28 «68 64 1.81 2.82 1.52 71 48 45 .38

CAL YR 1975 TOTAL 210716 MEAN 577  MAX 2380 MIN 240 CFSM .85 IN 11.56
WTR YR 1976 TOTAL 220059 MEAN 601 MAX 2780 MIN 182 CFSM .89 IN 12.07



100 STREAMS TRIBUTARY TO LAKE MICHIGAN

04071858 PENSAUKEE RIVER NEAR PENSAUKEE, Wl

LOCATION.==LAT 44°49108"y LONG 87°57712"y IN NW 1/4 NE 1/4 SECe16s Te27 Nos» R,21 Ees OCONTO COUNTYs HYDROLOGIC
UNIT 04030103 ON RIGHT BANK 300 FT (90 M) DOWNSTREAM FROM BRIDGE ON TOWN ROADy 2.8 MI (4,5 KM) OOWNSTREAM
FROM BROOKSIDE CREEXs 2.6 MI (4,2 KM) WEST OF PENSAUKEEs 345 MI (5.6 KM) UPSTREAM FROM MOUTH.

DRAINAGE AREA.==137 MI2 (355 KM2),

PERIOD OF RECORD.~--OCTOBER 1972 TO CURRENT YEAR.

GAGE »==WATER=STAGE RECORDER, ALTITUDE OF GAGE IS 600 FT (182.88 M), FROM TOPOGRAPHIC MAP,

REMARKS . ~=RECOR0OS GNOO EXCEPT THOSE FOR WINTER PERIOD, WHICH ARE FAIR,.

EXTREMES FOR PERIOD OF RECORO.=-~MAXIMUM D:SCHARGEs 30880 FT3/S (110 M3/5) MAY 29+ 1973, GAGE HEIGHTs 12.9T7 FT
(3,953 M) MAXIMUM BAGE HEIGHTs 13,03 FT (3.972 M} MAR. 25+ 1976 (BACKWATER FROM ICE)$ MINIMUM DISCHARGEs
1e4 FT3/S (0,040 M3/S) SEPT. 1Se 169 1976,

EXTREMES FOR CURRENT YEAR,--PEAK DISCHARGES ABDVE BASE OF 800 FT3/S (23 M3/S) AND MAXIMUM (%):

DATE TIME OISCHARGE GAGE HEIGHT DATE TIME OISCHARGE GAGE HEIGHT
(FT3/5)  (M¥/S) (FT) (M) (FT3/5)  (M3/5) tFY) (L]
MAR. 28 0900 1CE JAM *13.03 3.972 MAR, 31 1300 14690 47.9 910 2.774
MAR, 27 2006 ¥24320 65.7 10.45 3,18S
MINIMUMs 1.4 FT3/S (0,040 M3/S) SEPT, 15¢ 16+ GAGE HEIGHTs 2,17 FT (0,661 M)e
RATING TABLES (GAGE HEIGHT, IN FEET. AND DISCHARGE, IN CURIC FEET PER SECOND),
(STAGE=DISCHARGE RELATION AFFECTEO BY ICE NOV. 24-27+ DEC, 1 YO MAR, 26.)
OCT. } TO MAR. 26 MAR, 2T Tn SEPT. 30
242 242 4.0 244 201 [ 4.0 210
2.4 16 6.0 700 2.3 S5e8 6.0 610
3.0 82 8,0 19270 2.5 24 8.0 1,250
10.0 1870 3.0 i) 10.0 2+100
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTORER 1975 TO SEPTEMBER 1976
MEAN VALUES
DAY ocr NOV DEC JAN FEB MAR APR MAY JUN Jul AUG SEP
) 26 31 450 27 r 100 1250 79 k34 8,3 Be3 5.2
2 25 30 3lo 26 37 94 833 85 36 8.3 8.3 5.6
3 24 29 210 25 r 88 s719 86 30 5.8 8.3 Se0
4 23 33 160 24 37 %0 ale 78 25 5.8 8.3 4,7
S 27 32 140 23 37 100 s 69 22 S.6 9.9 4.3
6 28 26 150 23 36 110 260 89 19 S.0 9.9 3.8
7 25 26 140 23 35 100 218 93 16 5.0 9.1 3,9
8 22 26 120 23 34 100 176 79 14 5.0 8.3 3,5
9 22 26 110 23 33 100 145 67 13 4,7 Teé 3.1
18 23 37 9 23 a3 120 141 56 13 4.7 606 248
11 22 49 1] 23 34 110 168 52 12 4.7 6.6 2.8
12 29 49 8o 24 35 110 161 49 12 3.9 5.8 2.7
13 33 43 8o 25 ar 110 136 41 12 3.5 5.8 2.8
14 ar 37 94 26 39 130 123 39 12 3,9 5.8 2.8
15 35 35 140 27 40 150 109 37 1n 3.9 4.7 2.4
16 a3 34 120 27 42 140 99 231 11 3.9 4.7 1.5
17 32 33 90 27 46 130 90 362 9.9 3.9 4.3 2.0
18 3l 34 16 27 58 120 90 236 9.9 3.9 4.3 2.0
19 28 31 60 27 64 150 99 136 12 3,5 3.9 2.0
20 26 5 50 27 78 190 91 9 12 8.3 3.8 2.0
21 27 267 46 27 82 4S0 1344 70 11 12 3.9 1.9
22 28 298 4] 28 82 7100 466 55 9.9 12 3.5 2.0
23 27 182 39 29 82 1000 452 47 9.1 9.1 3.1 3.9
24 27 100 36 30 82 1300 324 39 8.3 Teb 3.0 3.5
25 31 84 3s 31 82 1600 352 35 8.3 5.8 2.9 1.8
26 34 T2 32 32 84 1800 271 32 Be3 5.8 3.4 1.8
27 36 64 31 32 90 1920 173 29 8.3 S.4 3.8 2.4
28 35 59 30 33 96 1680 121 27 646 S.0 3.5 2.8
29 37 T4 29 34 100 1060 97 25 5.8 S,0 3.1 2.9
30 31 580 28 35 - 1220 82 29 Teb 6,6 2.7 3.1
3 29 - 27 37 e 1560 - 3 L 9.9 3.7 ——
TOTAL 895 2476 3157 848 1609 16632 8036 2482 421.8 185.8 170.7 91.0
MEAN 2849 82,5 102 27 .4 55.5 537 268 80.1 1401 5499 551 3,03
MAX 38 580 450 37 100 1920 1250 362 37 12 9.9 Se6
MIM 22 26 27 23 33 1.3 82 25 Se8 3.5 207 1.5
CFSM 21 60 T4 20 o4 3.92 1.96 58 «10 04 04 .02
IN. 24 67 «86 .23 ohé 4.52 2.18 «67 o1l «05 «05 02
CAL YR 1975 TOTAL 40018,3 MEAN 110 MAX 1450 MIN 5,3 CFSM GO IN 10.87
WTR YR 1976 TOTAL 37006.,3 MEAN 101 MAX 1920 MIN 1.5 CFSM .74 IN 10,05



STREAMS TRIBUTARY TO LAKE MICHIGAN 101
04073500 FOX RIVER AT BERLINs W1

LOCATION.=-LAT 43°57¢14%, LONG B8°57908%, IN NE 1/4 SECe16s Tel7 Nes Rel3 E.¢ GREEN LAKE COUNTYs MYDROLOGIC UNIT
04030201, ON LEFT BANK, 0.4 MI (0.6 KM) DOWNSTREAM FROM GOVERNMENT DAM, 1.0 MI (1.6 KM) SOUTH OF HURON STREET
BRIDGE IN BERLINy 2.5 MI (4.0 KM) UPSTREAM FROM BARNES CREEKs AND AT MILE 89.0 (KM 143).

DRAINAGE AREA.~~1¢430 MI2 (3,700 KM2)s APPROXIMATELY.

PERIOD OF RECORD.--JANUARY 1898 TO CURRENT YEAR.

REVISED RECORDS.~-WSP 1337: 1910,

GAGE +=~WATER-STAGE RECORDER. DATUM OF GAGE IS T744.52 FT (226.930 M) ABOVE MEAN TIDE AT NEW YORK CITY (BY CORPS
OF ENGINEERS)« PRIOR TO OCT. 275 1954+ NONRECORDING GAGE AT SITE 0.3 MI (0.5 KM) UPSTREAM AT SAME DATUM.

REMARKS .~~RECORDS 600D EXCEPT THOSE FOR WINTER PERIOD, WHICH ARE POOR, USUALLY LESS THAN ABOUT S FT3/S (0.14
M3/S) WAS DIVERTED INTO THE BASIN FROM THE WISCONSIN RIVER AT PORTAGE CANAL THROUGHOUT THE YEAR.

AVERAGE DISCHARGE.-=78 YEARSs 1,093 FT3/S (30,95 M3/S)s 10.38 IN/YR (264 MM/YR).

EXTREMES FOR PERIOD OF RECORD.==MAXIMUM DISCHARGE, 64900 FY3/S (195 M3/S) MAR. 17, 1Gs 19464 GAGE HEIGHTs 15.5
FT (4.724 M)}s MINIMUM OBSERVEDs 248 FT3/S (7.02 M3/S) SEPT. 165 1948, GAGE HEIGHTs 6.1 FT (1.859 M).

EXTREMES FOR CURRENT YEAR,-~-MAXIMUM DISCHARGEs 35420 FT3/S (96.9 M3/S) APR. 1, GAGE WEIGHT, 12.83 FT (3.911 Mig
MINIMUM DISCHARGEs 355 FT3/S (10.1 M3/S) SEPT. 10y GAGE HEIGHTs 7.41 FT (2,259 M).

RATING TABLE (GAGE MEIGHTs IN FEETs AND DISCHARGEs IN CURIC FEET PER SECOND).
(SHIFTING=CONTROL METHOO USED JUNE 7-28% STAGE~DISCHARGE RELATION AFFECTED BY
ICE DEC. 19 T0 FEB. 27.)

Teb 355 11.0 29160
8.0 560 12.0 2+800
9.0 14020 13.0 34560

10.0 1+560

DISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 197S To SEPTEMBER 1976
MEAN VALUES

0AY ocT NOV DEC JAN fFEB MAR APR MAY JUN Jut AUG SEP
1 584 716 1030 1000 600 2640 3420 2660 990 486 503 416

2 568 652 990 20 580 2300 3410 2610 952 S10 516 397

3 588 636 1080 760 560 1980 3350 2550 932 503 530 418

4 596 125 1180 600 560 1910 33le 2490 915 477 537 431

S S84 748 1310 5690 560 1620 3250 2430 900 472 5§52 ars

6 588 730 1350 620 $60 1770 3170 2400 872 479 518 B3

7 SS6 120 1310 680 560 1970 3080 2350 848 478 S10 399

6 564 716 1290 660 580 2070 3000 2300 817 468 s12 398

9 560 689 1300 640 580 2060 2920 2240 797 461 508 389
10 564 702 1280 620 600 2080 2850 2180 778 475 513 362
11 548 845 1220 600 600 2140 2820 2120 753 442 S03 376
12 556 830 1160 600 620 2010 2760 2050 712 400 502 384
13 564 766 1070 600 640 1840 2680 1990 102 412 506 391
14 564 716 1130 600 660 1680 2600 1930 699 418 497 400
15 572 743 1170 620 700 1640 2550 1880 684 408 491 378
16 588 734 1130 620 740 1640 2510 1870 703 419 500 362
17 584 120 1060 600 820 1590 2470 1830 550 403 520 361
18 5582 716 1100 S80 900 1570 2430 1770 542 416 518 rz
19 Se4 716 1100 580 1000 1660 2390 1730 513 431 515 3rs
20 ss2 738 1100 580 1100 1930 2330 1690 506 4TS 504 374
21 564 752 1100 600 1200 2170 2410 1630 S22 470 486 367
22 564 107 1000 600 1400 2350 2520 1510 S14 449 4T 360
23 568 748 1000 600 1500 2480 2560 1350 501 462 461 3719
24 616 786 1000 600 1600 2570 2660 1230 s11 449 434 367
25 644 702 1000 600 1700 2600 2790 1160 513 437 439 38s
26 608 636 1000 600 1800 2690 2830 1120 527 446 4S7 382
27 604 716 1000 600 2000 2890 2820 1090 513 446 463 383
28 698 800 1000 580 2340 3010 2790 1070 503 514 447 k14
29 689 88S 1000 580 2650 3140 2740 1040 510 499 420 394
30 694 1110 1000 580 —ew 3300 2700 1000 510 517 410 401
31 7i6 - 1000 580 —— 3380 w— 1010 —— 522 410 -
TOTAL 18341 22370 34460 19560 29710 68680 84120 56280 20289 14244 15153 11636
MEAN 592 746 1112 631 1024 2215 2804 1815 676 459 489 385
MAX 716 1110 13S0 1000 2650 3380 3420 2660 990 522 552 431
MIN 546 636 990 560 560 1570 2330 1000 501 400 410 360
CFSM L3 52 .78 obéd o172 1.55 1.96 1.27 47 «32 34 .27
IN. 48 «S58 «90 «51 77 1.79 2+19 146 «53 37 39 «30

CAL YR 1975 TOTAL 411026 WMEAN 1126 MAX 4100 MIN 391 CFSM 79 IN 10.69
WTR YR 1976 TOTAL 394743 MEAN 1079 MAX 3420 MIN 360 CFSM .75 IN 10.27



102 STREAMS TRIBUTARY TO LAKE MICHIGAN
04074950 WOLF RIVER AT LANGLADE, Wl

LOCATION.==LAT 45%11¢24%y LONG GBY44°¢00", BETWEEN SECS.3 AND 10+ Te31 Nos Rel4 Eey LANGLADE COUNTY, HYDROLOGIC
UNIT 040302025 NEAR LEFT BANK ON UPSTREAM SIDE OF BRIDGE HANDRAILs ON STATE HIGHWAY 64 AT LANGLADEs 1.5 MI
(2.4 KM) EAST OF WHITE LAKEs 3.0 MI (4.8 KM) UPSTREAM FROM WHITE LAKE CREEKs AND AT ABOUT MILE 170 (274 KM)
ABOVE MOUTH.

DRAINAGE AREA.=--460 MI2 (1,191 KM2),

PERIOD OF RECORD.=--MARCH 1966 TO CURRENT YEAR.

GAGE +»=~NONRECORDING GAGEs ALTITUDE OF GAGE IS ABOUT 1,240 FT (378 M)s FROM TOPOGRAPHIC MAP,

REMARKS . -=RECORDS GOOD EXCEPT THOSE FOR WINTER PERIODS, WHICH ARE FAIR.

AVERAGE DISCHARGE.=-=10 YEARS, 478 FT3/5 (13.56 M3/S)y 14,11 IN/YR (358 MM/YR),.

EXTREMES FOR PERIOD OF RECORD.=-=-MAXIMUM DISCHARGE OBSERVEDs 29200 FT3/S (62,3 M3/5) MAR. 15 1973, GAGE HEIGHT,

9e48 FT (2,690 M)3 MAXIMUM GAGE HEIGHT OBSERVED: 9.98 FT (3,042 M) DEC, S 1968, (BACKWATER FROM ICE)3 MINI
DISCHARGE OBSERVEDs 156 FT3/S (4.42 M3/S) AUG. 27-29s 1970.

EXTREMES FOR CURRENT YEAR.-=MAXIMUM DISCHARGE OBSERVEDs 1,860 FT3/S (52,7 M3/S) MAR. 27s GAGE HEIGHTs 9.28 FT
(24829 M)t MINIMUM OBSERVEOs 176 FT3/S (4,98 M3¥/S) AUG. 25s SEPT. 12, GAGE HEIGHTs 7,30 FT (2,225 M),

RATING TABLE (GAGE HEIGHTs IN FEETs AND OISCHARGE, IN CURIC FEET PER SECOND).
(STAGE=DISCHARGE RELATION AFFECTED By ICE NOV. 21 TO MAR, 25.)

7.3 176 8.5 930
TS 260 9.0 10440
840 540 10.0 32140

OISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1975 TD SEPTEMBER 1976
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN Jub AUG
1 364 324 600 270 250 3so0 1280 1010 458 289 260
2 33 355 T40 260 250 360 1220 948 440 279 256
3 294 360 880 250 260 370 1420 895 422 251 238
4 279 313 880 250 260 380 1430 834 al6 242 242
S 279 303 760 240 260 380 1360 792 388 234 313
6 279 303 660 240 260 360 1230 808 37 220 350
7 270 308 640 240 260 360 1250 703 3s5 274 329
8 260 270 640 240 270 360 1220 673 344 229 318
9 265 339 560 240 270 350 1220 574 350 220 298
10 265 464 460 240 270 350 1250 521 350 220 313
11 270 594 400 240 280 350 1260 508 344 220 334
12 279 S74 370 240 280 350 1240 482 364 204 318
13 289 630 400 240 280 360 1230 482 382 212 318
14 279 703 460 240 290 390 1200 502 360 192 318
15 265 703 660 240 290 410 1200 495 350 208 298
16 303 680 700 240 300 410 1190 842 350 208 270
17 289 651 620 240 300 410 1180 1150 339 204 255
18 279 588 560 240 300 420 1560 1060 329 208 247
19 274 405 520 240 310 440 1770 1100 339 208 230
20 279 360 480 240 310 S00 1640 1060 318 274 220
21 274 380 450 240 580 1660 975 313 284 200
22 274 390 430 240 720 1700 S04 308 260 192
23 274 are 410 240 840 1620 8o8 298 234 188
24 279 350 400 240 1100 170 742 298 216 180
25 289 330 390 230 1400 1360 608 303 208 176
26 360 300 370 230 1680 1260 495 298 204 192
27 355 300 360 230 1860 1190 446 289 200 204
28 355 340 340 230 1700 1130 422 284 204 196
29 344 410 330 240 1390 1060 394 289 208 204
30 339 500 310 240 1390 1010 428 303 212 212
31 329 - 290 260 1310 e 452 - 265 216
TOTAL 9147 12897 16070 7470 8480 21630 39910 22113 10332 7091 7885 [
MEAN 295 430 518 241 292 698 1330 n3 344 229 254
MAX 360 703 880 270 340 1860 1770 1150 458 289 350
MIN 260 270 290 230 250 350 1010 394 2B4 192 176
CFSM «64 «93 1.13 52 «63 1.82 2.89 155 75 +50 «5S
INe 74 1.04 1.30 «60 69 1.75 3.23 1.79 B84 57 64

CAL YR 1975 TOTAL 164257 MEAN 450 MAX 1980 MIN 200 CFSM .98 IN 13.28
MTR YR 1976 TOTAL 169490 MEAN 463 MAX 1860 MIN 176 CFSM 1.01 IN 13.71

MUM



STREAMS TRIBUTARY TO LAKE MICHIGAN 103
04077000 WOLF RIVER AT KESHENA FALLSs WI
LOCATION.==LAT 44°53%28", L ONG 88°39¢18", IN E 1/2 SEC.22s F+28 Ne¢ Re15 E.y MENOMINEE COUNTY, HYOROLOGIC UNIT
040302025 ON RIGHT BANK 500 FT (152 M) DOWNSTREAM FROM KESHENA FALLSs 1.7 MI (2.7 KM) UPSTREAM FROM KESHENA.
3.1 MI (5.0 KM) DOWNSTREAM FROM WEST BRANCH WOLF RIVERs AND AT MILE 136.4 (219.5 KM),
DRAINAGE AREA.=-812 MIZ (2,103 KM2),

PERIOD OF RECORD+=~MAY 1907 TO MAREH 1909» OCTOBER 1910 TO CURRENT YEAR. MONTHLY DISCHARGE ONLY FOR SOME PERIODSs
PUBLISHED IN WSP 1307. PUBLISHED AS “AT KESHENA" PRIOR TO APRIL 1928,

REVISED RECORDS.=~WSP 664: DRAINAGE AREA (SITE AT KESHENA). WSP 1337: 1914«15(Mis 1918=19(M)s 1921, 1923(M)¢
1926 (M) 1928(M)s 1933,

GAGE.--WATER=STAGE RECORDER. DATUM OF GAGE IS 820.0 FT (249.936 M) ABOVE MEAN SEA LEVEL (LEVELS BY WISCONSIN
POWER AND LIGHT COs)s PRIOR TO MARe 23+ 1928+ NONRECORDING GAGE AT BRIDGE IN KESHENA 1.7 MI (2.7 KM) DOWNSTREAM
AT DATUM 4,03 FT (1.23 M) LOWER.
REMARKS + ==RECORDS FAIR.
AVERAGE DISCHARGE.==67 YEARS (1907=8+ 1910=76)¢ 762 FT3/S (21.58 M3/S)s 12.74 IN/YR (324 MM/YR)e
EXTREMES FOR PERIOD OF RECORD,==MAXIMUM DAILY DISCHARGE S¢200 FT3/S (147 M3/S) MAR. 1S. 19733 MAXIMUM GAGE
HEIGHTs 13.86 FT (4.225 M) MAR. 1Sy 1973 BACKWATER FROM ICE3 MINIMUM OISCHARGEs 91 FT3/S (258 M3/S) DEC.
22+ 1939, GAGE HEIGHTs 4,67 FT (1,423 M)y RESULT OF ICE STORAGE,

EXTREMES FOR CURRENT YEAR,-=PEAK DISCHARGES ABOVE BASE OF 14500 FT3/S (42 M3/5) AND MAXIMUM (#)3

DATE TIME DISCHARGE GAGE HEIGHT DATE TIME DISCHARGE GAGE HEIGHT

(FT3/8) (M3/S) (FT) (M) (FT3/5)  (M3/9) (FT) M
DEC. 8 - 12500 42 ICE JAM APR, 19 2300 2¢760 7842 7496 24426
MAR. 31 1900 . o - A¥11.61 3,539 MAY 18 0300 24080 58.9 Te3% 2.237
APR, 1 0500 4,500 127 A 11.41 3,478

A BACKWATER FROM ICE

MINIMUM DISCHARGEs 346 FT3/S (9,80 M3/S) SEPT. 13, GAGE HEIGHTs 5¢24 FT (1,597 M),

RATING TABLE (GAGE WEIGHT» IN FEETy AND DISCHARGEs IN CUBIC FEET PER SECOND),
(STAGE-DISCHARGE RELATION AFFECTED BY ICE NOV. 21=244+ NOV. 28 TO APR. 1.)

542 328 7.0 1e740
5.5 488 9.0 4,000
640 842
DISCHARGE, IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

DAY ocy NOV DEC JAN FEB MAR APR MaY JUN JuL AUG SEP
1 597 547 880 700 540 780 4000 1470 980 526 489 451
2 571 Shé 980 700 560 800 2390 1500 982 495 469 459
3 s52 586 1500 680 560 820 2230 1640 909 473 450 437
4 51l 573 1500 680 560 840 2100 1340 890 465 429 44
5 498 529 1200 660 560 880 2040 1280 869 456 468 394
6 493 520 1100 640 560 900 2030 1340 833 449 525 391
7 490 520 980 620 560 920 2030 1320 801 445 526 383
8 478 528 920 628 580 940 2030 1230 757 453 494 376
9 481 537 940 620 580 960 1940 1090 727 437 475 n
10 487 648 800 620 580 960 1940 983 691 426 S02 363
11 490 897 700 620 600 960 2010 925 678 422 507 363
12 49% 965 660 620 620 960 1930 888 649 405 515 356
13 $07 932 700 620 620 960 1820 857 659 402 508 350
14 $32 983 800 620 620 980 1750 873 664 402 500 368
15 561 1020 1000 620 620 1000 1760 887 636 39% 489 391
16 563 1010 1200 620 620 1040 1760 1360 616 397 468 394
17 S41 977 1300 620 620 1060 1750 1900 616 407 449 384
18 519 927 1200 620 640 1100 2030 1990 603 399 438 3715
19 s08 798 1150 600 660 1140 2610 1760 588 399 431 37s
20 502 716 1100 580 680 1200 2660 1650 586 482 422 317
21 501 740 1050 580 680 1300 2570 1530 566 515 410 385
22 497 740 1000 580 680 1400 2580 1410 551 504 406 383
23 496 700 940 560 700 1500 2490 1320 539 457 402 376
24 Soé 620 900 560 720 1600 2330 1230 534 431 390 373
25 S28 573 860 560 720 1800 2140 1150 545 412 384 372
26 $77 606 820 540 720 2000 1950 993 541 402 379 370
27 590 657 800 520 740 2300 1750 832 s21 396 397 378
28 579 700 780 520 760 2800 1650 810 s08 393 397 391
29 573 740 760 520 760 3100 1560 831 533 409 385 404
30 S61 800 740 S40 —— 3500 1500 901 545 437 380 399
31 §51 - 720 540 - 3900 == 980 - 489 386 bt
TOTAL 16334 21633 29980 18700 18420 44400 63330 38070 20077 13579 13870 11602
MEAN 527 721 967 603 635 1432 2111 1228 669 438 a7 387
MAX 597 1020 1500 700 760 3900 4000 1990 980 526 526 459
MIN 478 520 660 s20 S40 780 isoo 810 508 393 379 350
CFSM 65 89 1.19 L 78 1.76 2.60 1.51 82 -1 «55 48
INe 75 99 1.37 «86 o84 2.03 2.90 1.74 92 62 64 «53

CAL YR 1975 TOTAL 279381 MEAN 765 MAX 2650 MIN 378 CFSM .94 IN 12480
WTR YR 1976 TOTAL 309995 MEAN 847 MAX 4000 MIN 350 CFSM 1.0% IN 14,20



104 STREAMS TRIBUTARY TO LAKE MICHIGAN
04078500 EMBARRASS RIVER NEAR EMBARRASS, WI

LOCATION«==LAT 44%43°29", LONG 88%44°10%s IN SW 1/4 SEC.18s T.26 Nes Re15S E.s SHAWANO COUNTYs HYDROLOGIC UNIT
04030202, ON LEFT BANK 10 FT (3 M) DOWNSTREAM FROM BRIOGE ON COUNTY ROAOs 13 MI (2,1 KM) OOWNSTREAM FROM
MILL CREEKs AND 440 MI (6.4 KM) NORTHWEST OF EMBARRASS.

DRAINAGE AREA,=-395 MI2 (1,023 KM2),

PERIOD OF RECORD«--JUNE 1919 TO CURRENT YEAR.

REVISED RECORDS.-=WSP 1337: 1920-26(M)s 1928+ 1929=30(M)s 1933-34, 1936=37, 1938(M)s 1940,

GAGE,-~WATER=STAGE RECORDER. DATUM OF GAGE IS 803,95 FT (245.04% M) ABOVF MEAN SEA LEVEL.
19389 NONRECOROING GAGE AT SAME SITE AND DATUM.

REMARKS « =~RECORDS GOOD EXCEPT THOSE FOR WINTER PER1ODSs WHICH ARE FAIR.
POWERPLANTS ABOVE STATION.

AVERAGE DISCHARSE.--S7 YEARSs 290 FT3/S (8,213 M3/S)s 9.97 IN/YR (253 MM/YR).

PRIOR TO AUGs 23»

SLIGHT DIURNAL FLUCTUATION CAUSED RY

EXTREMES FOR PERIOD OF RECORD,--MAXIMUM OISCHARGE» 7,080 FT3/S (200 M3/5) APR, 12+ 1965, GAGE HEIGHT, 12.13 FT
(3.697 M)y AFFECTED BY FAILURE OF OAM NEAR PELLAs 9.2 MI (14.56 KM) AROVE STATIONS MINIMUM OBSERVED, 23 FT3/S
(065 M3/S) AUG. 3y 65 74 1931,

EXTREMES FOR CURRENT YEAR.==MAXIMUM DISCHARGEs 25820 FT3/5 (79.9 M3/S) MAR. 30y GAGE HEIGMT, 7.72 FT (2,353 M)
MINIMUM DISCHARGEs 68 FT3/5 (1.93 M3/S) SEPT. 1ls 12+ GAGE HEIGHTs 2,61 FT (0.7956 M),

RATING TASLE (GAGE HEIGHTs IN FEEY, ANO OISCHARGEs IN CURIC FEET PER SECONO).
(STAGE-DISCHARGE RELATION AFFECTED By ICE NOV. 24 TO MaR, 17.)

2456 66 Se0 19140
3.0 170 6.0 1,740
3.5 355 8.0 3,020
4.0 600
OISCHARGE, IN CUBIC FEET PER SECONOs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES
DAy ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 158 147 390 240 160 190 2290 515 283 128 167 B&
2 147 187 400 220 160 180 1850 545 267 130 153 a7
3 153 147 420 200 160 180 1640 S35 239 125 14) 14
4 128 144 370 190 160 180 1470 495 204 119 128 82
5 138 144 300 180 160 190 1310 45s 198 114 130 8%
6 138 144 260 170 160 200 1170 425 189 133 128 82
7 141 147 230 160 160 190 1100 391 186 102 130 80
8 161 147 210 150 160 180 1020 435 179 a9 130 78
9 104 153 190 140 160 170 918 400 170 94 125 78
10 122 189 190 140 160 170 840 368 167 9 130 73
11 l1as 267 180 150 160 180 795 327 161 9% 195 73
12 146 400 160 150 170 170 750 295 156 a9 198 73
13 147 360 150 150 170 170 710 279 156 89 156 75
14 164 300 160 150 180 170 645 283 156 89 141 75
15 173 260 170 1S0 190 180 605 287 156 a7 136 73
16 182 230 200 1s0 200 200 610 545 147 87 136 73
17 179 220 380 160 220 190 615 1050 141 87 133 15
18 170 210 800 160 240 215 710 1150 147 a7 128 82
19 164 220 7120 160 230 189 1130 1010 147 89 119 89
20 156 240 660 160 220 303 1450 755 144 133 109 a9
21 153 280 600 160 210 685 1560 510 138 164 102 89
22 150 280 540 160 200 942 1670 396 133 182 104 8s
23 150 270 480 160 190 960 1560 339 130 158 96 84
2% 150 270 440 160 180 1360 1370 295 130 130 92 8%
25 150 280 400 160 180 1760 1250 287 133 114 89 82
26 153 290 380 160 180 1780 1040 267 130 114 -4 82
27 164 310 360 160 180 1760 82s 255 130 104 87 84
28 164 340 330 160 180 1660 645 247 125 104 82 87
29 158 380 300 160 180 1720 570 239 122 136 80 ar
30 153 400 280 160 — 2150 500 255 125 173 78 89
31 150 - 260 160 —- 2490 - 275 —— 176 80 —
TOTAL 4708 7316 10910 5090 5260 21024 32618 13910 4889 361% 3790 2844
MEAN 152 246 352 164 181 678 1087 449 163 n7 122 81,5
MAX 182 400 800 240 240 2490 2290 1150 283 182 198 89
MIN 104 1a4 150 140 160 170 500 239 122 a7 78 h&)
CFIM «38 62 «89 42 46 1.72 2,75 lel4 321 «30 31 «21
INe oht 69 1.03 48 <50 1.98 3.07 131 6 3% 36 23
CAL YR 1975 TOTAL 97883 MEAN 268 MAX 1630 MIN 34 CFSM .68 IN 9,22
WIR YR 1976 TOTAL 115573 MEAN 316 MAX 2490 MIN 73 CFSM .80 IN 10,88



STREAMS TRIBUTARY TO LAKE MICHIGAN 105

04079000 WOLF RIVER AT NEW LONDONs WI

LOCATION.~=LAT 44223932"¢ LONG 88°64°25%, IN NE 1/4 SE 1/4 SEC.12s Te22 N.s» R.14 Eus WAUPACA COUNTYs HYOROLOGIC
UNIT 04030202, ON RIGMT BANK 100 FT (30 M) DOWNSTREAM FROM PEARL STREET BRIDGE IN NEW LONDONe 0.2 MI (0.3
KM) DOWNSTREAM FROM EMBARRASS RIVERs AND AT MILE S6.3 (90.6 KM).

DRAINAGE AREA.=~2+240 MIZ (5,800 KM2)s APPROXIMATELY.

PER:gD OF RECORDe~~MARCH 1896 TO CURRENT YEAR. PRIOR TO OCTOBER 1913 MONTHLY OISCHARGES ONLY, PUBLISHED IN WSP
.

REVISED RECORDS,~-WSP 1114: 1943(M), WSP 1337: 1931.
GAGE + ~=WATER=STAGE RECORDER.

DATUM OF GAGE IS T4T7.94 FY (227.972 M) ABOVE MEAN SEA LEVEL (LEVELS By CDRPS OF
ENGINEERS) «

PRIOR TO OCTOBER 4+ 1951, NONRECOROINS GAGE.
REMARKS . ~-RECORDS GOOO EXCEPT THOSE FOR WINTER PERIODSs WHICHM ARE FAIR.
AVERAGE DISCMARGE,.=-80 YEARS, 1,733 FT3/S (49,08 M3/S), 10,51 IN/YR (267 MM/YR)e

EXTREMES FOR PERIOD OF RECORD.~=MAXIMUM DAILY DISCHARGEs 15+500 FT3/S (439 M3/S) APRe
11e4 FT (3.47 M)3 MINIMUM DAILY> 1S0 FT3/S (4,25 M3/S) MAR. ls 1900,

EXTREMES OUTSIOE OF PERIOD OF RECORD.~~FLOOD OF APR. 16+ 1888+ REACHEO A STAGE OF 11.6 FT (3.54 M), FROM
INFORMATION 8Y CORPS OF ENGINEERS.

13, 1922+ GAGE MEIGHT,

EXTREMES FOR CURRENT YEAR.~~MAXIMUM DISCMARGEs 115200 FY3/S (317 M3/S) APRe 1, GASE HEIGHTs 10.45 FT (3.185 M)3
MINIMUM, 565 FT3/S (1640 M3/S) SEPTe 1Ss 27s» GAGE HEIGHTs 0.45 FT (0,137 M.

RATING TABLE (GAGE MEIGHMTs IN FEETs AND DISCHARGEs IN CUBIC FEEY PER SECOND)
(SHIFTING-CONTROL METHOD USED OCT. 1-163 STAGE~DISCHARGE RELATION AFFECTED By
ICE NOV. 30 TO MAR. 28.)

o4 550 6.0 3,050

1.0 730 7.0 3,750

240 14060 8.0 5,000

3.0 10460 9.0 74200

4.0 12890 10.0 9,800

Se0 29440 11.0 13.100

DISCHARGEs IN CUBIC FEET PER SECONOs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES
DAY ocy NOvV DEC JAN FEB MAR APR MAY JUN JulL AUG SEP
1 1050 1050 1800 1420 1240 1600 11200 5700 2330 919 972 622
2 1050 1020 1900 1400 1240 1600 11200 5260 2180 886 925 643
3 1040 984 2000 1300 1240 1600 11000 4820 2070 874 904 679
4 1020 964 1980 1260 1240 1700 10500 4510 1960 853 892 697
5 1000 956 1940 1200 1300 1700 9890 4260 1860 841 883 688
6 960 956 1900 1140 1300 1700 9150 4060 1720 832 862 670
7 952 956 1900 1080 1300 1600 0500 3900 1600 814 874 637
8 944 960 1860 1060 1300 1600 7870 3750 1480 817 856 613
9 944 960 1800 1060 1300 1600 7300 3620 1400 799 853 604
10 956 1060 1800 1040 1300 1600 6800 3510 1380 169 871 604
11 922 1070 1800 1040 1340 1600 6350 3400 1360 763 871 601
12 913 1120 1800 1040 1340 1600 6000 3270 1370 742 883 589
13 928 1260 1800 1000 1340 1600 5660 3140 1340 730 916 589
14 931 1410 1800 1000 1400 1700 5340 2990 1320 142 931 $83
15 940 1470 1900 1000 1400 1700 5060 2850 1320 736 913 571
16 960 1500 2000 1000 1440 1800 4820 2900 1270 118 898 S89
17 1050 1510 2100 1000 1500 1800 4680 2950 1210 112 880 607
18 1120 1510 2100 1040 1500 1800 4560 3030 1200 673 871 613
19 1150 1510 2100 1060 1500 1800 4410 3100 1190 598 859 619
20 1140 1530 2000 1060 1600 2100 4280 3150 1160 661 832 628
21 1130 1600 2000 1080 1600 2400 4410 3160 1140 709 802 610
22 1110 1710 1900 1100 1600 3000 4600 3190 1110 187 715 574
23 1100 1030 1820 1100 1600 3900 4800 3280 1090 889 754 595
24 1110 1690 1800 1100 1600 4500 $460 3260 1080 874 748 601
25 1140 1880 1700 1160 1600 5200 6220 3200 1090 844 733 S92
26 1100 170 1600 1180 1600 6200 6750 3120 1070 814 127 S74
27 1070 1620 1600 1200 1660 8000 6520 3000 1040 733 142 568
28 1040 1560 1520 1200 1700 10000 6770 2870 1030 745 740 S86
29 1040 1540 1500 1200 1700 10500 6450 2760 1020 814 121 601
30 1040 1600 1480 1240 - 10800 6040 2630 980 8717 691 604
31 1050 —— 1460 1240 ——— 11100 - 2480 ——- 1020 652 ——
TOTAL 31900 40696 56660 35000 41780 105400 203070 107090 41370 24585 25839 18351
MEAN 1029 1357 1820 1129 144) 3529 6769 3455 1379 793 834 612
MAX 1150 1890 2100 1420 1700 11100 11200 5700 2330 1020 972 697
MIN 913 96 1460 1000 1240 1600 4200 2480 980 S98 652 568
CFSM 46 «61 «82 «50 +64 1.58 3.02 1.54 62 «35 «37 <27
INe «53 «68 98 «58 «69 1.82 3.37 1.78 «69 o4l 43 «30
CAL YR 1975 YOTAL 667621 MEAN 1829 MAX 7720 MIN S88 CFSM .B2 IN 11,09
WTR YR 1976 TOTAL T3S741 MEAN 2010 MAX 11200 MIN S68 CFSM .90 IN 12.22



106 STREAMS TRIBUTARY TO LAKE MICHIGAN
04079602 LITTLE WOLF RIVER NEAR GALLOWAY, W1

LOCATION.==LAT 44°41°27", LONG 89°15751%, IN SW 1/4 NW 1/4 SEC+35s Te26 Nes R,10 Eey MARATHON COUNTY, HYDROLOGIC
UNIT 04030202+ ON RIGHT BANK 50 FT (15 M) DOWNSTREAM FROM STATE HIGHWAY 49 BRIDGEs AND 0.7 MI (1,1 KM) UPSTREAM
FROM HOLT CREEKs AND 1.5 MT (2.4 KM) SOUTH OF GALLOWAY,

DRAINAGE AREA,==22,5 MI2 (S8.3 KM2),

PERIOD OF RECORD.--0CTOBER 1973 TO CURRENT YEAR.

GAGE s==WATER-STAGE RECOROER., ALTITUDE OF GAGE IS 14140 FT (347 M)s FROM TOPOGRAPHIC MAP.

REMARKS .==RECORDS GOOD EXCEPT THOSE FOR WINTER PERIOD, AND THOSE FOR PERIOD OF NO GAGE HEIGHT RECORD, MAR. 21
TO APR, 27, WHICH ARE POOR, LOW FLOW AFFECTED BY IRRIGATION.

EXTREMES FOR PERIOD OF RECORD,=-MAXIMUM DISCHARGE, 138 FT3/S (3.91 M3/S) APR, 13+ 19T&s GAGE HEIGHT, S5.59 FV
(1.704 M)§ MINIMUM DAILY, 3.1 FT3/S (0.088 M3/S) AUG. 64 197S.

EXTREMES FOR CURRENT YEAR,<<MAXIMUM DISCHARGE PROBABLY OCCURRED MAR, 25, DISCHARGE NOT DETERMINEDS MINIMUM DAILY,
Se2 FT3/S (0,147 M3/S) JULY 14y 15¢ SEPT. 13,

RATING TABLE (GAGE MEIGHTs IN FEETs AND DISCHARGEs IN CUBIC FEET PER SECOND) .
(SHIFTING-CONTROL METHOD USED OCT, 1 TO NOV. 193 STAGE=-DISCHARGE RELATION
AFFECTED 8Y ICE NOV. 20 TO MAR, 20,}

3.0 3.4 4.5 55
3.2 Te3 S.0 a8
3.5 15 5.5 135
4.0 31

DISCHARGE, IN CUBIC FEEY PER SECOND, WATER YEAR OCTOBER 1975 To SEPTEMBER 1976
MEAN VALUES

DAY ocy NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 9.7 9.9 3¢ 14 10 10 76 40 18 8,5 10 6,6

2 9.5 9.5 33 14 9.8 10 72 &2 17 7.0 9.8 6.4

3 9.2 9.5 23 13 9.8 11 70 38 16 7.7 9.0 6.1

4 9.2 9.2 21 14 10 12 68 34 15 8.2 8.6 5.9

H 9.5 9.2 21 13 10 12 66 32 13 8.1 9.6 6.1

6 9.5 9.2 20 13 10 11 64 32 13 7.8 9.3 6,1

7 9.5 9.2 18 13 10 10 62 30 12 7.2 8.6 5.9

8 9.5 9.2 17 13 10 10 60 27 12 5.9 8¢0 546
9 10 9.5 16 13 10 11 56 26 11 6.0 7.7 Se7
10 11 19 15 13 10 10 S0 24 11 7.2 9.3 5.9
11 10 19 14 13 10 11 52 22 11 7.2 10 5.8
12 10 16 14 14 10 11 56 21 10 7.0 8.7 5.3
13 10 14 14 14 10 11 52 20 11 6.5 8.3 5.2
14 11 13 17 13 9.6 11 48 20 1 5.2 10 6,2
15 12 12 22 12 11 10 ““ 20 12 5.2 9.1 7.0
16 12 11 40 11 12 10 43 S1 12 7.0 8.2 6,7
17 11 11 39 11 13 10 46 73 11 6.8 Te7 6.4
18 11 11 36 11 12 10 52 57 11 6.5 Te4 6,2
19 10 12 3 11 1 11 58 38 11 8.1 7.1 6.2
20 10 15 32 11 10 2s 66 31 10 16 6.8 6.3
21 10 29 30 11 9.6 40 64 25 10 12 6.6 6,2
22 9.9 25 28 11 10 50 62 23 9.8 9.0 6o 6,2
23 10 21 26 11 11 58 60 21 9.7 8.3 643 6,3
24 11 18 24 11 11 64 S4 19 9.6 6.7 6el 6,2
25 12 17 22 1 10 78 52 18 8.7 5.7 6.1 6.2
26 12 14 21 10 66 48 17 9.7 6,3 6.2 6.3
27 11 13 20 10 64 45 15 Geb 6.9 6.3 6,4
28 11 13 18 10 64 42 15 9.2 22 6.0 6,3
29 10 15 17 10 66 36 15 e 24 5.9 6.3
30 10 31 16 10 70 3 19 9.6 13 5.9 6.2
31 9.9 .- 15 10 74 -—- 20 -—— 11 6.0 ——-
TOTAL 3204 433.4 717 369 302.8 921 1658 885 343.1 274,0 24140 184,2
MEAN 10.3 144 23.1 11.9 10.4 29.7 55.3 28.5 114 8.84 7.77 6e14
MAX 12 3l 40 14 13 78 76 73 18 24 10 7.0
MIN 9.2 9,2 14 10 9.6 10 34 15 8.7 5.2 5.9 5.2

CAL YR 1975 7TOTAL 5418.6 MEAN 14.8 MAX 118 MIN 3.1
WTR YR 1976 TOTAL 664B.9 MEAN 18.2 MAX 78 MIN 5.2



STREAMS TRIBUTARY TO LAKE MICHIGAN 107
04082500 LAKE WINNEBAGO AT OSHKOSH, Wl

LOCATION, ==LAT 46900°41"s LONG 88232901"s IN SW 1/4 SEC+24+ Te18 Neo Re16 Eos WINNEBAGO COUNTYes HYDRDLOGIC UNIT
06030203, IN MOUTH OF THE UPPER FOX RIVER AT CHICAGO AND NORTHWESTERN RAILWAY BRIDBEs 0.2 MI (0.3 KM) DOWNSTREAM
FROM MAIN STREET BRIDGE IN OSHKOSH AND 18 MI (29 XM) SOUTH OF MENASHA DAM AND OUTLET,

DRAINAGE AREA.-<~6,030 MI2 (15,600 KM2)y APPROXIMATELY, AT LAKE OUTLET AT MENASHA OAM.

PERIOD OF RECORN.=-0CTOBER 1938 TO CURRENT YEAR IN REPORTS OF GEOLOBICAL SURVEY. RECORDS FROM 1857 TO 1938 IN
FILES OF CORPS OF ENGINEERS. A REPORT ON FOX RIVER BY CORPS OF ENGINEFRSe PUBLISHED AS HOUSE DOCUMENT NO.
136; 67TH CONGRESSs 2ND SESSIONs CONTAINS SEMI-MONTHLY RECORDS OF INFLOW OF LAKE WINNEBAGO FOR THE PERIOD
1896-1917.

GAGE + ==NONRECORDING GAGE REAO ONCE DAILY. DATUM OF GAGE IS 745.0S FT (227,091 M) ABOVE MEAN TIDE AT NEW YORK
CITY (LEVELS BY CORPS OF ENBINEERS). PRIOR TO 1882, LAKE LEVELS WERE REFERRED TO DEUCHMAN BAGF AT LAKE OUTLEY
OF MENASHA DAM, DATUM OF DEUCHMAN GAGEs WHICH IS STILL IN EXISTENCE. 1S 745,00 FT (227.076 M) ABOVE MEAN
TIDE AT NEW YORK CITY.

REMARKS s ==LAKE ELEVATIONS CONTROLLED BY DAMS AT MENASHA AND NEENAHs WHICH ARE OPERATED IN THE INTEREST OF
NAVIGATION, CRESTS OF BOTH DAMS ARE AT ELEVATION 746473 FT (227,603 M). PRESENT LIMITS OF REGULATION ARE
FROM 21 1/4 IN. (540 MM) ABOVE THE CREST OF MENASHA DAM TO CREST DURING NAVIGATION SEASONs PLUS ADDITIONAL
18 IN. (457 MM) BELOW CREST OURING WINTER, OSHKOSH STAFF GAGE GIVES TRUF LEVEL OF LAKE, WHILE DEUCHMAN GAGE
READINGS ARE AFFECTED BY LOSS OF HEAD IN THE CHANNEL BETWEEN LAKE AND NAM.

COOPERATION.~-RECORDS FURNISHED BY CORPS OF ENGINEERS,.

EXTREMES FOR PERIOD OF RECORD,=--MAXIMUM GAGE MEIGHT OBSERVEDs 5433 FT (1.62 M) (DEUCHMAN GAGE) NOV. 8+ 1881,
MINIMUM OBSERVEDe ~2.00 FT (~0.61 M) (DEUCHMAN GAGE) NOV. 28+ 189).

EXTREMES FOR CURRENT YEAR,-=MAXIMUM GAGE HEIGHT OBSERVEDs 3.26 FT (0,994 M) JUNE 13 MINIMUM OBSERVED, 0,80 FT
(0.2446 M) MAR. 1o 11,

GAGE HEIGHT, IN FEET, WATER YEAR OCTOBER 1975 To SEPTEMBER 1976

MEAN VALUES

DAY ocT Nov DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 2462 2.28 2.41 196 1.22 «80 2016 3.08 3.26 2.72 2.54 2.19

2 2464 2024 2444 2400 1.20 82 2430 .18 3.21 2.70 2.56 2419

3 2.58 2.26 2.45 194 l.18 «83 2441 .14 3,20 2464 2.49 212

4 2.58 2428 2.44 1.90 1.15 +86 2443 3.18 3.19 2463 2445 2414

S 2.50 2426 2.44 1.86 1.12 92 2454 3.13 3.17 2.60 2440 2.13

6 2457 2.28 2.48 le8s 1.10 «88 2463 312 3.15% 2,58 2.44 2.06

7 2.54 2+29 2,43 1.82 1.06 «B7 2467 3406 3.13 2,56 2464 2406

8 2.52 2426 2444 1.80 le06 «85 2.7) 3.04 3.1 2,56 266 2.09

9 2444 2438 2.44 1.78 1.04 «84 2474 3.06 3.14 2445 2442 2.02
10 2448 2406 2.42 1.73 1.03 82 2.80 2093 3.05 2448 239 2.06
11 2.48 2432 2.44 172 1.00 -80 2,90 3.04 3,03 2447 2.38 2,03
12 2442 2426 2.40 1.66 99 82 2.77 2096 3.00 2448 2440 200
13 2.42 2.27 2.39 1466 96 84 2,77 2498 3.01 2,45 2443 1.96
1s 2.40 2.27 2.36 le64 96 «8% 2.80 3401 3,00 2443 2644 1.96
15 2442 2430 2,42 160 95 84 2.72 3,03 2,98 2445 2.36 1.98
16 2445 2430 234 1.60 93 o84 2.78 3.10 2.90 2448 2.38 2.02
17 2e44 2429 2.37 1.56 94 o84 2.76 3e14 2.89 2440 2438 1.96
18 2.43 2430 2.32 1.5% «98 «83 2.68 3.08 2.84 2.39 2.32 1.95
19 2439 2428 2.30 1.52 99 «83 2.70 3e11 2.84 2438 2434 1.98
20 2436 2.27 2.30 1.50 97 92 2474 3e11 2,84 2,28 2434 1.90
21 2436 2426 2426 149 «96 1.01 2.82 3.13 2.84 2e43 2432 1.97
22 2436 2434 2.24 1445 «96 1.08 2.90 3.09 2.82 2.40 2+32 1.92
23 2.3 2.37 2.22 142 93 1.16 2.92 3.15 2.Bs 2.38 2.31 1.86
24 2030 2442 2.18 le81 «91 1.20 3.08 3.10 2,81 2444 2.28 1.86
25 2.28 236 2.16 1.36 .88 1.28 3,06 3.10 2,74 2.42 2.27 1.87
26 2430 2:41 2.14 136 «87 le42 2.99 3e1s 2.74 2.40 2424 1.86
27 2430 2636 2.12 le34 «B86 1.54 3.02 316 2.73 2438 2.26 l.88
28 2.28 2.36 2,08 130 o84 1.71 3.06 3.18 2.72 2.56 2.22 1.84
29 2.30 2461 2.06 1e26 «83 1.77 3.08 3.15 2.76 2046 2422 1.84
30 2.30 2442 2,02 1.28 .- 1.B6 3.07 3.19 2.85 2.46 2.18 1.83
k1Y 2.19 - 2.00 1.26 = 2.06 - 3.22 -~ 2458 2.17 -
MEAN 2442 2430 2.31 1.60 «99 1.06 2,77 310 2,96 2.48 2436 l.98
MAX 2464 2442 2,48 2.00 1.22 2.06 3.08 3.22 3.26 272 2.56 2.1%9
MIN 2.19 2.06 2,00 126 «83 «80 2416 2493 2.72 2.28 2.17 1.83

WTR YR 1976 MEAN 2.20 MAX 3.26 MIN .80



108 STREAMS TRIBUTARY TO LAKE MICHIGAN
04084500 FOX RIVER AT RAPIDE CROCHE DAMs NEAR WRIGHTSTOWNe W1
LOCATION.==LAT 44°19'03"y LONG 88°11°50%¢ IN SE 1/4 SECeés T2l Nos Rel9 Eos OUT‘GAMIE COUNTY, HYDROLOGIC UNIT
:ssigfoﬁv AT RAPIDE CROCHE DAMs 2.0 MI (3.2 KM) UPSTREAM FROM WRIGHTSTNWNs AND 18 MI (29 KM) UPSTREAM FROM
DRAINAGE AREA,==6¢150 MI2 (15,930 KM2)e APPROXIMATELY,
PERIOD OF RECORD.=--MARCH 1896 TO SEPTEMBER 1917 (MONTHLY DISCHARGE ONLY)s OCTOBER 1917 TO CURRENT YEAR.

GAGE ,~=RECORDINS HEADWATER ANO TAILWATER GAGES AND ELECTRIC GENERATION ARF READ THREE TIMES A DAY AND USED TO
COMPUTE THE DISCHARGE RECORDS.

REMARKS,==RECORDS GOOD. FLOW REGULATED BY STORAGE IN LAKE WINNEBAGO (SEE STA, 04082500). DAILY NISCHARGE
DETERMINED FROM RECORDS OF FLOW THROUGH TURBINESs MEAD, GATE OPENINGSe AND LOCKAGES THROUGH NAVIGATION CANAL.
#:gALL: LESS THAN ABDUT 5 FT3/S (0.14 M3/S) DIVERTED INTO BASIN FROM WISCONSIN RIVER AT PORTAGE CANAL THROUGHOUT

YEAR.
COOPERATIONe~=F IGURES OF DAILY DISCHARGE FURNISHED BY CORPS OF ENGINEERS, RECORDS REVIEWED BY GEOLOGICAL SURVEY.
AVERAGE DISCHARGE .~=80 YEARSs 44184 FT3/S (118.5 M3/s),

EXTREMES FOR PERIOD OF RECORD.--MAXIMUM DAILY DISCHARGEs 24+000 FT3/S (680 M3/S) APRe 18y 19523 MINIMUM DAILY,
138 FT3/5 (3,91 M3/S) AUG, 2, 1936.

EXTREMES FOR CURRENT YEAR.-~MAXIMUM DAILY DISCHARGE DURING YEARe 140200 FT3/S (402 M3/S) APR, 103 MINIMUM DAILY.
740 FT3/5 (21.0 M3/S) SEPT, 27.

DISCHARGE, IN CUBIC FEET PER SECONDs» WATER YEAR OCTOBER 197S TO SEPTEMBER 1976

MEAN VALUES

DAY ocY NOV DEC ° JAN FEB MAR APR MAY JUN Juk AUB SEP
1 2530 1940 2980 5040 3580 S460 10700 11400 2960 1680 1480 1200

2 2520 2140 2810 5000 3560 5910 10200 11200 4160 1640 1410 1080

3 2750 2000 3150 4280 3720 4900 10400 11900 4080 1730 1380 1380

4 2700 2100 3680 4070 3640 4680 10500 11900 4120 1570 1520 1080

5 2820 1970 4340 4440 3480 4780 12500 12100 3860 1560 1550 1140

6 2770 2110 3950 3800 3820 5290 13200 11600 3740 1820 1330 1000

7 2790 2280 3960 4590 3920 S440 12600 11100 3780 1860 1480 1080

8 2530 1750 4060 4390 3780 5120 13400 11200 3690 1730 1460 90S

9 2560 1960 4600 3990 3900 Sas0 13900 11000 3760 1740 1330 1210
10 3120 2150 4620 4310 3770 5940 14200 10300 3680 1660 1380 1030
11 1710 2140 4290 4150 3900 5600 12800 9090 3330 1580 1320 995
12 2440 1980 4220 4900 3900 5610 13800 7450 3060 1340 1530 1010
13 2600 1980 4580 3800 3860 4840 13800 4220 2860 1690 1350 1140
14 1950 1740 4620 4200 3890 S460 12800 4150 3210 1580 1140 1040
15 1460 2080 5380 4480 4180 5850 12500 4270 3300 1370 1200 1020
16 1800 1990 4680 4000 4180 5560 12500 4380 2740 1340 1320 985
17 2200 2180 5920 3980 4300 5780 12400 4460 2380 1560 1300 960
18 2310 2190 4960 4080 5000 5480 12100 4480 2230 1360 1390 1060
19 2180 1410 5860 4270 S400 5770 12200 4630 1660 1600 1400 860
20 2150 1860 4910 4210 5420 8580 10100 4690 1640 1980 1240 970
21 2280 1900 5280 4460 48290 7100 10300 4820 2020 1360 1260 ass
22 1740 920 $280 4270 4840 5960 10500 4560 2020 1420 1340 840
23 1780 1810 S270 4530 5360 6180 10400 4100 1880 1380 1080 940
24 2080 1800 5570 3760 5580 6940 11100 3480 1880 1480 1150 e85
25 2300. 2440 5640 4240 5680 7520 10700 2040 1880 1220 1090 8s0
26 2080 2950 5310 4000 5960 8360 10200 2870 1880 1440 1190 a8s
27 2300 2200 5320 3400 6000 9400 11200 2640 1870 1360 1260 740
28 2160 3200 5050 3920 6140 8500 11600 2580 1600 1880 1100 905
29 2030 2540 5040 4020 5860 8610 11500 2820 1700 1360 1020 1020
30 2130 3910 4970 3860 - 10400 11400 2260 1480 1780 1210 840
31 2340 - 5080 4020 - 10500 co- 2590 -~ 1520 1180 -
TOTAL 71110 63660 145380 130460 131440 201100 355500 200280 82450 48590 40360 29905
MEAN 229 2122 4690 4208 4532 6487 11850 6461 2748 1567 1302 997
MAX 3120 3910 $920 5040 6140 10500 14200 12100 4160 1980 1550 1380
MIN 1460 920 2810 3400 3480 4680 10100 2040 1480 1220 1020 740

CAL YR 1975 TOTAL 1443725 MEAN 3955 MAX 14500 MIN 915
WTR YR 1976 TOTAL 1500235 MEAN 4099  MAX 14200 MIN 740



" STREAMS TRIBUTARY TO LAKE MICHIGAN 109
04085000 FOX RIVER AT WRIGHTSTOWNs WI
(NATIONAL STREAM QUALITY ACCOUNTING NETWORK STATION)
(NATIONAL PESTICIDE MONITORING NETWORK STATION)

LOCATION.==LAT 44°19736%y LONG 86°09°54%, IN NE 1/4 Nw 1)6 SECe29 Te21 Nes Rel9 Eos BROMWN COUNTYs HYOROLOGIC
UNIT 04030204+ AT BRIDGE ON STATE HIGHWAY 96 AT WRIGHTSTOWN.

DRAINAGE AREA.==65210 MIZ (16,100 KM?)s APPROXIMATELY.
WATER-QUALITY RECORDS
PERIOD OF RECORD.--WATER YEARS 19705 1974 TO CURRENT YEAR.
PERIOD OF OAILY RECORD.-~
SPECIFIC CONDUCTANCE: MARCH 1975 TO CURRENT YEAR. . .
WATER TEMPERATURES: MARCH 1975 TO CURRENT YEAR. -
REMARKS o ~~RECORDS OF DISCHARGE ARE GIVEN FOR 04064500 FOX RIVER AT RAPINE CROCHE 0AM NEAR WRIGHTSTOWN.

COOPERATION.~=PESTICIDE SAMPLES WERE COLLECTED BY THE U.S. GEOLOGICAL SURVEY AND WERE ANALYZED BY ENVIRONMENTAL
PROTECTION AGENCY.

EXTREMES FOR PERIOD OF DAILY RECORO,--
SPECIFIC CONDUCTANCE: MAXIMUM DAILYs 640 MICRDMHDS APR. 27+ 19753 MINIMUM DAILY» 175 MICROMHOS AUG. 29y 197S.
':ES?Q‘E”PER“URES: MAXIMUM DAILYs 31,0°C JULY 13 19763 MINIMUM DAILY, 0.0°C ON MANY DAYS DURING WINTER
De

EXTREMES FOR CURRENT YEAR,==

SPECIFIC CONDUCTANCE: MAXIMUM DAILYs 610 MICROMHOS JAN. 1ls 12+ 133 MINIMUM DAILYs 325 MICROMHOS MAY 9.
WATER TEMPERATURES: MAXIMUM OAILYs 31.0°C JULY 133 MINIMUM DAILYs 0.0°C ON MANY DAYS DURINS WINTER PERIOD.

WATER QUALITY DATAs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

SPE» .
CIFiC FECAL STREP=
CONe PER= coLI-  rococct
ouCT- TUR= DIS- CENT FORM (CoL~
DIS- ANCE H TEMPER- B1D~ SOLVED SATUR-  (COL. ONIES
TIME CHARGE  (MICRO- ATURE 17y OXYGEN  ATION PER PER
OATE (CF$) MHOS)  (UNITS) (DEG €}  (JTU) (MG/L) 100 ML) 100 ML)
ocT ,» 1975 ’ .
"5;... 0945 2200 . 375 Te6 12.0 10 - - 389 930
oé:... 0900 1740 ! 410 7.9 5.0 10 - - 560 2700
19¢e. 1015 5860 370 7.8 «0 10 - - 770 690
JAN 5 1976
Fé:... 1300 4480 38s 7.5 .0 . - - 730 s70
"}é... 1610 3900 430 7.1 «0 . - - 8550 750
A:o... 0930 5940 455 8.1 1.5 3 - - L 133
R
":3... 1715 13600 360 7.0 8.0 10 - - 83 77
i .
46:"' 1800 9090 340 8.0 14,0 6 -- - 859 823
43:'.' 1530 3690 380 Te9 24,0 10 - - 220 828
2leee 1700 1360 375 8.3 26.5 7 - - 670 530
AU6 .
sé:-.. 1500 1360 400 8.3 25.0 18 - .- 200 L1}
13400 1730 1140 430 7.8 22,0 12 Se4 64 570 a7
DIS~ DIS=
NON- DIS~ SOLVED SODIUM  SOLVED
CAR=- SOLVED MAG= DIS~ AD= PO-
HARD- BONATE CAL- NE- SOLVED SORP- TAS= BICAR- CAR~
NESS HARD- [3{T"} SIuM SODIUM PERCENT TION SIum BONATE  BONATE
(CAsMG)  NESS (CA) (M6) (NA) SODIUM  RATIO (K) (HCO3)  (COY
DATE (MG/L)  (MB/L)  (MGFL)  (MG/L)  (MB/L) (MG/L) (ML)  (MG/)
0CT » 1975
“51... 170 30 37 18 14 15 5 2.6 166 °
v
oé:"' 170 22 k) J 18 16 15 5 2.6 176 0
1900 170 20 k14 20 8.8 10 o3 2.2 189 0
JAN 5 1976
'ég... 180 24 38 21 9.3 10 o3 2.4 192 0
1lese 170 19 35 21 13 14 Y 2.2 189 o
MAR
A'1’:... 190 29 40 21 9.3 10 .3 2.2 192 °
”:3... 170 23 38 18 7.2 8 .2 2.2 178 0
Jaa... 160 23 3 18 T.2 9 .2 2.0 166 °
43:"' 150 3 33 16 0.5 11 o3 2.4 177 °
.ﬁé"' 170 39 40 18 15 16 o5 2.4 165 °
sé:... 160 26 38 18 15 17 5 246 168 0
13600 190 46 3] 21 17 16 .5 2.7 174 []

B RESULTS BASED ON COLONY COUNT OUTSIDE THE ACCEPTABLE RANGE (NON-IDEAL COLONY COUNT).
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ALKA~
LINITY
AS
CaCo3
DATE tMG/L)
OCT » 1975
1700 136
NOV
1400, 144
DEC
1960 155
JAN , 1976
1Se00 157
1lece 155
MAR
1000 187
APR
13,00 146
MAY
11ees 136
JUN
08e0¢ 145
JuL
2less 135
AUS
10eee 138
SEP
13¢e0 143
TOTAL
NITRITE
PLUS
NITRATE
{N)
DATE {MG/L)
OCY + 1978
17¢ee «01
NOV
14.., «01
DEC
19¢¢e 06
JAN o+ 1976
15... .02
FEB
1leee «05
MAR
10¢0. .17
APR
1300 «06
MAY
11eee «01
JUN
08ess «03
JUL
2lees .02
AVG
10c.. 04
SEP
13... «03

STREAMS TRIBUTARY TO LAKE MICHIGAN

04085000 FOX RIVER AT WRIGHTSTOWNs WI-=CONTINUED

WATER QUALITY DATAs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

CARBON
DIOXIDE
{Co2)
tMG/L)
11
3,5
4.8
9.7
24
2.4
28
2.7

1.3
1.3

1.1
+8S
90

1.8

2.0

DIS~
SOLVED
SULFATE
{S04)
{MG7L)
30
k]
27
30
33
30
25
23
22
34
30
40

TOTAL
NITRO-
BEN

tMGY/L )

1.3
93
1.0
o7
58
87
1.2
86
93
1.8
200
2.0

OIS~ 01S~
SOLVED SOLVED
CHLO- FLUO~-
RIDE RIDE
{cL) tF)
{MG/L) tM6/1)

18 o
18 o4
13 2
14 2
19 2
14 3
10 o1
10 2
1 .2
18 2
18 2
24 2
TOTAL TOTAL
NITRO~- PHOS~
8EN PHORUS

(NOD) P)

(MG/L) (MG/7L)
5.8 14
4.1 +03
4.5 o1l
3.4 07
4.3 05
3.9 «09
S.1 -10
3.8 09
4.1 09
8.1 .13
9.0 o164
9.0 27

OIS~
SOLVED
SILICA
(s102)
M6/70L)
3.7
3.1
6.0
Sel

TOTAL
ORBANIC
CARBON
)
tMG/L)
12
10
12

D1S-
SOLVED
soLIDS
(RESI=
DUE aT
180 C)
tNG/7L)

218
228
234
229
247
229
199
193
203

229

242

PER]~
PHYTON
BIOMASS
ASH
WEIGHT
8/50 M
9.10
2.54

DIS~
SOLVED
SoL1IDS
(SUM OF
CONSTI~
TUENTS)
M6/L)

206
21t
207
215
222
217
192
176
181
209
204

232

PERI=
PHYTON
BIoMASS
TOTAL
DRY
WEIGHT
G/SQ M
13.0

9.31

D1S~
SOLVED
SoLIDS
(TONS
PER
AC-FT)
«30
«31
32
«31
o34
«31
27
.26
.28
«31

.28

DIsS~
SOLVED
SOL10S
(TONS

DAY)

1300
1070
3700
2770
2600
3670
7420
4T40
2020

841

m

145

UNCOR-
RECTED
PER]I~
PHYTON
CHLORO~
PHYLL A
MG/SQ M
6.7



STREAMS TRIBUTARY TO LAKE MICHIGAN

04085000 FOX RIVER AT MRIGMTSTOMWNs WI-=CONTINUED

WATER QUALITY DATAs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

111

SUS~ 01S~ SUS~ 0IS=
SUS~ DIS~ TOYAL PENDED  SOLVED TOTAL  PENDEO  SOLVED
TOTAL PENDED  SOLVED CAD- CAD- cap- CHRO=  CHRO~ CHRO- TOTAL
018~ ARSENIC ARSENIC ARSENIC MIUM HIuM HIUM Mium H“IUM MIuM COBALT
TInE CHARGE (AS) (as) . (AS) [{:]] (CDY ({1 (CRY (CR) (CR) {CO
DATE (CFS) e/ (UerL) ue/L) e/sLy ({174 %] (U671 tyés1) wesL) we,) wersL)
oCT » 1975
1Teee 0948 2200 3 1 [ ] [] [ ] (] <10 <10 (] [ ]
JAN » 1976
”1"51... 1300 4480 1 1 (] 1 [ ] 1 20 10 10 []
.A}:." 1715 13800 (] [ ] [ ] [ ] [ ] [] <10 [ ] <10 1}
2leee 1700 1360 2 2 [ ] 2 2 [] <10 [] <10 1
SUS=- 01S~ SUS= DIS- 01S~- SUS= D1S~ TOTAL
PENOED SOLVED  TOTAL PENDED  SOLVED TOTAL  SOLVED  TOTAL PENOED  SOLVED MAN=
COBALT  COBALT COPPER  COPPER  COPPER IRON IRON LEAO LEAD LEAD GANESE
({1 }] [~ 1] [{«{T}} [{<1]] [{1]] (FEY (FE) [} (PB) ({1} ({1
DATE tye/L) tussLy we/L) 670y (U67L) We/L) tuesLy ({17 R ] (uGsL? we ! e/t
OCT » 1975
1Teee [} [ 10 10 [} 360 70 7 7 [} 30
JAN 5 1976
15¢ee [] (] 10 10 [] 160 10 8 L] 3 20
APR
.Al:o ) [} 1 10 10 [} 410 a0 8 3 40
2leee 1 [} [} [} [} 260 10 22 19 3 40
SUS~ D1S- SUS~- 015~
PENDEO  SOLVED SUS~ 018~ TOTAL PENDED SOLVED SUS~ OIS~
MAN- MAN=~ TOTAL PENOED  SOLVED  SELE- SELE~ SELE~ TOTAL PENDED  SOLVED
GANESE GANESE MERCURY MERCURY MERCURY NIum NIUM NIUM ZINC ZINC 2INC
(MN) (MN) (H6) (NG} {HO} (SEr (SE? (sEy (ZN) (ZN) (ZN)
DATE we/Ly s/ we/L) [{} 7{N] (U6/L? te/L) tuesLy ({1 7R ] tu6sLr we/s0) (U6/L)
oCT » 1975
1Tees 10 20 <5 0 <5 [} [} [} 30 30 .
JAN » 1976
15eee [] 20 <e5 0 <e5 [} [} [} 10 [ 10
APR
13eee 30 10 <5 0 <5 ] [} [} 20 20 L]
2lese 40 [} <5 0 <5 2 2 [} 10 o 10
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04085000 FOX RIVER AT WRIGHTSTOWNs WE-~CONTINUED

PESTICIDE ANALYSES

ATRA~ CHLOR~
ALDRIN ZINE IN DANE 00D
IN BOTTYOM N N
B0TYOM  TOTAL  MATERI-  TOTAL B0TTOM B0TTOM
058~ TOTAL MA= ATRA- AL tus/ CHLOR= MA= TOTAL MA-
. TIME CHARGE  ALORIN  TERIAL 2INE K8 DRY DANE TERIAL 00D TERIAL
' DATE (CFS) (UGrL)  (UG/KG) tuss/L) SOLIDS) UG/L)  tUG/KG) (UB/L)  (UG/K6)
OCY » 197S
1Te0e 0945 2200 «00 o0 - - o0 ° «00 o0
FEB » 1976
1leee 1610 3900 «00 «0 «00 .- .0 0 00 0
MAY
‘aéo.o 1800 9050 «00 «0 «00 0 0 [ «00 0
16eee 0830 1390 «00 - «00 .- 0 - «00 .-
12354 01~
DOE [+]:) 4 AZINON ELDRIN ENDRIN
IN IN IN N IN
BOTTOM BOTTOM TOTAL BOTTOM TOTAL B0oTTOM BOTTOM
TOTAL MA= TOTAL MA= 0l- MA= 0l MA~ TOTAL MA~
0DE TERIAL 007 TERIAL  AZINON TERIAL ELORIN  TERIAL  ENDRIN  TERTAL
DATE W6/L) (UG/KG) (UB/L) (UB/KG) (UB7L)  (UB/KS) UB/L)  (UG/KE) (UG/L)  (UG/KG)
OCT » 1975
17eee «00 0 «00 o0 «00 o0 .00 bad «00 -
FEB ¢+ 1976
1leee «00 «0 «00 0 «00 o0 «00 had «00 -
MAY
1leee «00 o0 «00 o0 «00 o0 =00 o0 «00 .0
AUG
1Beee «00 L «00 hid «00 - «00 hatd «00 -
HEPTA- HEPTA-
ETHION CHLOR CHLOR LINDANE
IN IN TOTAL  EPOXIDE N TOTAL
BOTTOM TOTAL BOTTOM HEPTA- IN B80T~ BOTTOM TOTAL METH-
TOTAL MA= MEPTFA= MA= CHLOR TOM MA- TOTAL MA= MALA~ OXY~
ETHION  TERIAL  CHLOR TERIAL EPOXINE  TERIAL LINDANE  TERIAL  THION CHLOR
DATE we/sL) (UG/K6) (UGZL)  tUG/KG) w6/L)  (UG/KG) (U6/L) (UG/KS) w6/Ly ({178
oCT +» 1975
1700e «00 -- «00 .0 «00 0 00 .0 «00 <00
FEB ¢+ 1976
1leee «00 .- +00 o0 «00 o0 «00 -0 «00 «00
MAY
1leee «00 0 «00 -0 «00 0 «00 o0 00 «00
AUG
18s.. «00 .- «00 b «00 - «00 - «00 «00
METHYL METHYL PARA. SIMA-
METHOX - PARA~- TR~ THION ZINE IN
YCHLOR TOTAL THION TOTAL THION IN BoTTOM
IN BO0T-  METHYL IN BOT- METHYL IN BOT~ TOTAL BOTTOM SIMA=  MATERI-  TOTAL
TOM MA- PARA~ TOM MA- TRI=- TOM MA- PARA- MA= ZINE AL (u6/ TOXe
TERTAL THION TERIAL THION TEREAL THION TERIAL TOTAL( KG DRY APHENE
DATE tUG/KG) (UG/L)  (UB/KG) tUG/L)  (UG/KG) tue/L)  (UG/KG)  (UG/L) SO0L10S) tue/L)
OCT + 1975
170ee 0 «00 0 «00 «0 «00 0 bt d - o
FEB + 1976
1leee o0 «00 0 «00 «0 «00 .0 .- - o
NAY
1lese 14 «00 «0 «00 0 «00 0 hatd 0 o
AU6
18.ee - 00 - «00 - «00 .- «00 .- [
TOX= TRI~
APHENE THION 2940 294,45-7 SILVEX
IN IN N IN IN
B0TTOM  TOTAL BOTTOM B80TTOM 80TTOM 80TTOM
MA- TRI= MA~- TOTAL MA~ TOTAL MA- TOTAL MA=
TERIAL  THION TERIAL  2+4-0 TERIAL 254+5-T TERIAL SILVEX  TERIAL

DATE (UB/K6)
ocT + 1975

WB/A)  (U6/KG) w6/7Ly  (U6/x8) (U6/L)  (yG/KG) (Ue/L)  (UB/KE)

«00 0 - - .- - - -
«00 0 «00 - 200 - «00 -
«00 0 «00 L] 00 o 00 o
«00 - «00 Lad #00 - «00 -



STREAMS TRIBUTARY TO LAKE MICHIGAN
04085000 FOX RIVER AT WRIGHTSTOWNs WI==CONTINUED

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF 810LOGICAL DATA, OCTOBER 1975 T0 SEPTEMBER 1976
PHYTOPLANKTON

Count Percent
Organism (cells/ml) of total

CHLOROPHYTA Grab
Chlorophyceae sample
Ankistrodesmus 250
Chlamydomonas 1,000
Dictyosphaerium 5,000
Oocystis 1,000
Schroederia
Selenastrum
CHRYSOPHYTA
Bacillariophyceae
Cyclotella 1,700
Melosira 3,800
Nitzschia
Stephanodiscus 250
CYANOPHYTA
Myxophyceae e
Anabaena 3,500 3
Anacystis 66,000 49
Aphanizomenon 3,500 3
Gomphosphaeria 0
Oscillatoria 49,000 36
EUGLENOPHYTA
Cryptophyceae s
Cryptomonas 250 <1l
TOTAL 130,000

Sampling

Date Time method

Oct. 17, 1975 1200

A

OO e

A
HO WM

Nov. 14, 1975 0900 CHLOROPHYTA Grab
Chlorophyceae sample
Actinastrum
Ankistrodesmus
Oocystis 520
Scenedesmus 260
Staurastrum
CHRYSOPHYTA
Bacillariophyceae
Asterionella 920
Cocconeis
Cyclotella
Diatoma
Gomphonema
Melosira 6,600
Navicula
Nitzschia
Stephanodiscus
Surirella
Synedra
CYANOPHYTA
Myxophyceae
Agmenellum 0
Anacystis 4,200 6
Anacystis incerta 9,500 14
Gomphosphaeria 0
Oscillatoria 45,000 67
TOTAL 67,000

A
OO O

[
oo oooC oM

Dec. 19, 1875 1015 CHLOROPHYTA Grab *
Chlorophyceae sample
Actinastrum 570
Ankistrodesmus
Scenedesmus 460
Selenastrum
CHRYSOPHYTA
Bacillariophyceae
Asterionella
€yclotella 2,300
Fragilaria 460
Melosira 1,400
Navicula
Mitzschia
Stephancdiscus
CYANOPHYTA
Myxophyceae

omom

CoOoONMLD

Anacystis

Anacystis incerta

Gomphosphaeria

Oscillatoria
TOTAL

19,000 25
50,000 64
910 1
1,800 2
78,000
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04085000 FOX RIVER AT WRIGHTSTOWNs WI-=CONTINUED

QUALITATIVE AND ASSOCIATEO QUANTITATIVE ANALYSES OF B8IOLOGICAL DATA, OCYOBER 197S TO SEPTEMBER 1976

Date Time
Jan. 15, 1976 1300
Feb. 11, 1976 1610
Mar. 10, 1976 0930
Apr. 13, 1976 17158

PHYTOPLANKTON

Organism

CHLOROPHYTA
Chlorophyceae
Ankistrodesmus
Dactylothece
Kirchneriella
Oocystis
CHRYSOPHYTA
Bacillariophyceae
Asterionella
Cyclotella
Cymbella
Fragilaria
Gomphonema
Melosira
Navicula
CYANOPHYTA
Myxophyceae
Anacystis
Oscillatoria
TOTAL

CHLOROPHYTA
Chlorophyceae
Ankistrodesmus
CHRYSOPHYTA
Bacillariophyceae
Asterionella
Nelosira
Nitzschia
Stephanodiscus
Surirella
CYANOPHYTA
Myxophyceae
Lyngbya
Oscillatoria

TOTAL

CHLOROPHYTA
Chlorophyceae
Dictyosphaerium
CHRYSOPHYTA
Bacillariophyceae
Asterionella
Cyclotella
Cymbella
Fragilaria
Nelosira
Navicula
Nitzschia
Stephanodiscus
Synedra
CYANOPHYTA
Myxophyceae
Oscillatoria

TOTAL

CHLOROPHYTA
Chlorophyceae
Ankistrodesmus
Dictyosphaerium
Scenedesmus
CHRYSOPHYTA
Bacillariophyceae
Asterionella
Cocconeis
Cyclotella
Cymbella
Diatoma
Epithemia
Fragilaria
Gomphonema
Nelosira
Navicula
Nitzschia
Stephanodiscus
Surirella
Synedra
CYANOPHYTA
Myxophyceae
Anacystis
Lyngbya
Oscillatoria
EUGLENOPHYTA
Cryptophyceae
Cryptomonas
Euglenophyceae
Trachelomonas
TOTAL

Count
{cells/ml)

150
120

270
420

13,000
1,200
15,000

44
44

220
130

3,300
3,800

§s

3,800
160

82
133

4,300

440

37,000

440

12,000

50,000

Percent
of total

OO

X3P RS0 cCocooWN

-l
HONNASOMO

o

~

COOCOHOOCOOOPOD

Sampling
method

Grab
sample

Grab
sample

Grab
sample

Grab
sample
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04085000 FOX RIVER AT WRIGHTSTOWNs WI-~CONTINUED

115

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA., OCTOBER 1975 TO SEPTEMBER 1976

May 11, 1976

June 8, 1976

July 21,

1976

Time

1800

1530

1700

PHYTOPLANKTON

Organism

CHLOROPHYTA
Chlorophyceae
Actinastrum
Ankistrodesmus
Chlorella
Crucigenia
Dictyosphaerium
Gloeoactinium
Kirchneriella
Micractinium
Scenedesmus
Tetrastrum
CHRYSOPHYTA
Bacillariophyceae
Asterionella
Cyclotella
Melosira
Nitzschia
CYANOPHYTA
Myxophyceae
Anacystis
Gomphosphaeria
Oscillatoria
TOTAL

CHLOROPHYTA
Chlorophyceae
Ankistrodesmus
Micractinium
Oocystis
Pediastrum
Scenedesmus
Schroederia
Staurastrum
CHRYSOPHYTA
Bacillariophyceae
Achnanthes
Asterionella
Cocconeis
Cyclotella
Cymhella
Diatoma
Fragilaria
Melosira
Navicula
Nitzschia
Rhoicosphenia
Stephanodiscus
Synedra
CYANOPHYTA
Myxophyceae
Anabaena
Anacystis
Aphanizomenon
Gomphosphaeria
Lyngbya
Oscillatoria
EUGLENOPHYTA
Cryptophyceae
Chroomonas
Cryptomonas
Euglenophyceae
Euglena
TOTAL

CHLOROPHYTA
Chlorophyceae
Ankistrodesmus
Dictyosphaerium
Oocystis
Scenedesmus
CHRYSOPHYTA
Bacillariophyceae
Cyclotella
Diatoma
Melosira
Navicula
Nitzschia
Stephanodiscus
CYANOPHYTA
Myxophyceae
Agmenellum
Anabaena
Anacystis

Anacystis incerta

Aphanizomenon
oscillatoria
TOTAL

Count
(cells/ml)

780
7,000
1,600

390
780

4,900
8,200
780
970
41,000

1,700
69,000

230
700

230
180

3,400
530
640
820

120

9,100
1,500

120
230

18,000

5,800
75,000
60,000

720,000

880,000

Percent
of total

[
HEOONOHOOO

OHHOAMSH

-

HOQUOAUDOVLDOO

w
cooQ - [-X-X-X- FoR-}

coocooo

@
SOMNVR

Sampling
method

Grab
sample

Grab
sample

Grab
sample



118 STREAMS TRIBUTARY TO LAKE MICHIGAN

04085000 FOX RIVER AT WRIGHTSTOWNs WI-=CONTINUED

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL OATA, OCTOBER 1975 TO SEPTEMBER 1976

PHYTOPLANKTON
Count
Date Time Organism (cells/ml)
Aug. 10, 1976 1500 CHLOROPHYTA
Chlorophyceae
Actinastrum 11,000
Ankistrodesmus 3,100
Chlamydomonas
Coelastrum 13,000
Crucigenia 3,100
Dic-yosphaerium 3,100
Glot cactinium 4,700
Kirchneriella
Oocystis 3,100
Scenedesmus 3,100
Selenastrum
CHRYSOPHYTA
Bacillariophyceae
Cyclotella 3,500
Melosira
Nitzschia
Stephanodiscus
CYANOPHYTA
Myxophyceae
Anabaena 57,000
Anacystis 35,000
Anacystis incerta 88,000
Aphanizomenon 9,000
Oscillatoria 24,000
EUGLENOPHYTA
Cryptophyceae
Cryptomonas
TOTAL 260,000
Sept. 13, 1976 1730 CHLOROPHYTA
Chlorophyceae
Ankistrodesmus X
Kirchneriella 2,400
Scenedesmus 2,400
CHRYSOPHYTA
Bacillariophyceae
Cyclotella
Nitzschia
Stephanodiscus
CYANOPHYTA
Myxophyceae
Anabaena 12,000
Anacystis 5,300
Anacystis incerta 39,000
Aphanizomenon 27,000
Lyngbya 15,000
Oscillatoria. 200,000
TOTAL 310,000

SUSPENDED SEDIMENT DISCHARGE

SUS- SUS.

PENDED SED.

SUS- SEOL- SIEVE

PENDED MENT DIAM.
TEMPER~- D1S- SEDI- DIS- % FINER

TIME ATURE CHARGE MENT CHARGE THAN

DATE {DEB C) (CFS) (MG/L) (T/DAY) .062 MM
ocT , 1975

17e0e 0945 12.0 2200 19 113 -
DEC

19¢.. 1015 -0 5860 15 237 100
JAN 5 1976

1Se,e 1300 o0 4480 6 411 89
FEB

llese 1610 «0 3900 8 84 22
MAR

10e,0 0930 1.5 5940 1 16 S0
APR

13e,. 1735 8.0 13800 36 1340 87
MAY

1lese 1800 14.0 9090 23 S64 85
JUN

08400 1530 24.0 3690 19 189 93
JUL

2lees 1700 2645 1360 22 81 85
AUG

104, 1500 25.0 1380 26 97 8s
SEP

13... 1730 22.0 1140 27 83 84

Percent
of total

OHFHONFHWBNO M~

CoOor

o

oo

ANOVUN A

Sampling
me thod

Grab
sample

Grab
sample
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DAY

CONG NS WN~

10

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG
ONCE=DAIL

390
390

375
380
rs

365
405
415
400
400

405
410
400
435

369

TEMPERATURE (DEG. C) OF WATERs WATER YEAR OCTOBER 1975 TO SEPTEMSER 1
ONCE-DAILY

NOV

12.5
10.0
10.0

0.0
0.0
0.0
0.0
0.0

04065000 FOX RIVER AT WRIGHTSTOWN, WI--CONTINUED

400

395
390
390
39S
395
395

39

DEC

0.0
0.0
0.0
0.0
0.0

1.0
0.0
0.0
0.0
0.0

0.0
4.5
0.0

0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0

0.0

STREAMS TRIBUTARY TO LAKE MICHIGAN

JAN

395
400
400
430
460

415
400
405
430
400

610
610

395
390

410
415

420
410
420
410
415

420
420

415
410
410

431

0.0
0.0

FEB

440
435

405

405
405
410
410

454

0.0
0.0
P

MAR

415
405
405
405
405

405
400

400
405

455

460
475
440

465
440
460
460
600

500

415
410
410

400

390
405

390
427

MAR

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0

0.0

0.0
0.0
0.0

0.0
0.0
4.0
4.0
4.5

5.0
5.5
5,0
4.5
4.5

1.5

APR

rs
360
355
360
350

350

APR

3.0
3.0

MAY
330

350

375
365
390
370
375
355

352

20.0
14,0

395

395
390
365

400

410
410
410

410

400

368
380
400
400
400

390
365
370
390
390
390

976

Jut

25,5
27.0
27.5
27.0

30.0
26,0

23.0

. C); WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

117

405
400
410
420
410

410
400

390
400

415

410
410
425

460
430
440
430
430

440
430
430
430
450

450
440
450
440
450

423

SEP
21,0



118 STREAMS TRIBUTARY TO LAKE MICHIGAN

84085200 KEWAUNEE RIVER NEAR KEWAUNEE, WI

LOCATION.~=LAT 44°27930", LONG B7°33°23%, IN SW L/4 SEC.Iés Te23 Noy Re24 Eoo KEWAUNEE COUNTY» HYDROLOGIC UNIT
04030102, ON LEFT BANK JUST DOWNSTREAM FROM BRIDGE ON COUNTY TRUNK HIGHWAY Fy 203 MI (3.7 KM) WEST OF KEWAUNEE,
AND ABOUT 7,0 MI (11.3 KM) UPSTREAM FROM MOUTH,

DRAINAGE AREA.==129 MIZ (344 KM2),

PERIOD OF RECORD«~=-ANNUAL MAXIMUMs WATER YEARS 1958-65s AND OCCASIONAL LOW~FLOW MEASUREMENTS, WATER YEARS 1963-64,
SEPTEMBER 1964 TO CURRENT YEAR. NO WINTER RECORDS FOR YEARS 1965 AND 1966.

GAGE +==WATER=STAGE RECORDER ANO CREST-STAGE GAGE. ALTITUDE OF BAGE IS ABOUT 590 FT (180 M)y FROM TOPOGRAPHIC
MAP. APR. 3, 1957, TO SEPT. 25 1964, CREST=STAGE GAGE ONLY AT SAME SITE AND DATUM.

REMARKS . ~=RECORDS GOOD EXCEPT THOSE FOR WINTER PERIODS, WHICH ARE FAIRe

AVERAGE DISCHARGE.==10 YEARSs BS.3 FT3/S) (2.416 M3/S)y 8.98 IN/YR (228 MM/YR).

EXTREMES FOR PERIOD OF RECORD,==MAXIMUM DISCHARGE, 6,500 FT3/S (1B4 M3/S) MAR, 30, 1960s GAGE HEIGMT, 16.03 FT
(4,886 M)3 MIMIMUM RECOROED» 48 FT3/S (0413 M3/S) NOV. 3, 4» 1966, BAGE HEIGHTy Be14 FT (2+481 M),

EXTREMES FOR CURRENT YEAR.-~PEAK DISCHARGES ABOVE BASE OF 800 FT3/S (23 M3/S) AND MAXIMUM (8):

DATE TIME DISCHARGE GAGE HEIGHT DATE TIME DISCHARGE GAGE HEI6NT
(FT3/8)  (M3/5) (FT) (M) (FT3/8)  (M¥/S) (FT) M)
MAR, 21 0500 #3,260 923 ¥13.76 4.154 MAR. 27 1500 1,850 S2.4 12.48 3.804
MAR. 25 8500 2,170 61.8 12.86 23.920 MAR. 31 0400 1s010 28.6 11445 3.490
MINIMUM DISCHARGEs 8¢2 FT3/S (0,232 M3/S) SEPT. 11» 13s 14, GAGE HEIBHT, 8,43 FT (2,569 M),
RATING TABLE (GAGE HEIBMTy IN FEET, AND DISCHARGE, IN CUBIC FEET PER SECOND).
{STAGE=DISCHARGE RELATION AFFECTED By ICE DEC. 20 TO MAR. 18.)
8.3 Se0 9e5 152
Bed 9.0 10.0 292
846 20 11.0 715
8.8 38 12.0 1,390
9.1 76 14,0 3¢590
DISCHARGEs IN €CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN Jut Aus SEP
1 39 23 172 17 12 110 5S7 120 s2 18 24 13
2 36 23 99 16 12 110 420 126 44 17 17 1
3 35 24 7S 16 12 100 302 120 38 17 14 11
4 35 25 s6 1s 12 98 227 103 35 16 14 11
S 3 24 S4 15 12 96 185 96 32 15 15 11
6 32 24 9% 15 12 94 172 128 30 15 14 11
7 30 24 81 1s 12 90 148 110 29 i5 14 1
8 30 24 61 14 13 86 128 91 28 15 13 10
s 30 24 49 13 13 84 ils 79 26 15 13 10
10 30 29 47 13 13 80 118 70 24 15 13 9.5
11 30 33 47 13 13 86 160 65 24 1S 13 9.1
12 2% 30 45 13 13 .92 132 59 24 14 12 9.1
13 29 2% 38 13 13 110 112 57 26 14 12 9.1
14 28 27 62 12 14 140 101 58 28 14 11 9.1
15 29 26 122 12 14 230 96 59 28 14 11 10
16 20 26 84 12 15 220 9% 162 26 14 11 10
17 27 2s 67 12 15 192 107 187 24 14 1 10
18 26 25 48 13 17 160 118 114 24 13 11 10
19 26 26 36 13 18 140 139 81 24 13 1 10
20 26 35 3 13 20 990 110 67 24 20 11 11
21 26 76 3 13 22 2520 200 S8 22 21 11 9.5
22 2s 65 27 13 26 1010 286 53 21 17 9.5 9.5
23 25 49 26 13 30 770 205 49 21 16 9.S 10
24 25 40 24 13 45 1570 286 46 21 15 9.1 10
25 2s 37 23 13 52 1600 615 42 21 14 9.5 11
26 24 33 22 12 70 B840 312 40 19 14 10 1
27 24 33 20 12 92 1500 i77 39 19 13 10 11
28 24 32 20 12 100 793 132 s 18 15 12 1n
29 24 39 18 12 110 440 108 s2 18 16 10 11
30 23 107 18 12 - s71 9 61 19 21 95 11
3l 23 Rl 17 12 -——— #s8 - 57 - 42 n il
TOTAL 877 11z 1622 41 822 15780 5965 2487 787 507 376.1 310.9
MEAN 2843 37.2 $2.3 13.3 2843 509 199 80.2 2642 16,4 12.1 10.4
MAX 39 187 172 17 110 2520 615 187 52 42 24 13
MIN 23 23 17 12 12 80 % 38 18 13 9.1 9.1
CFSM 22 29 o4l 10 o222 3.95 1454 62 20 13 09 +08
INe 25 32 7 12 24 4.55 1.72 72 23 *15 o11 +09
CAL YR 1975 TOTAL 38659.0 NEAN 106 MAX 3000 MIN 9.0 CFSM .82 IN 11,15
WTR YR 1976 TOTAL 31062.0 MEAN B4.9 MAX 2520 MIN 9.1 CFSM 66 IN 8,96
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04085281 EAST TWIN RIVER AT MISHICOT, WI

LOCATION«==LAT 44°14%16%, LONG 87938°¢11%y IN NW 1/4 NW 1/4 SECe4s Toe20 Nes Rs24 Eo9 MANITOWOC COUNTY, HYDROLOGIC
UNIT 04030101+ ON RIGHT BANK 500 FT (152 M) DOWNSTREAM FROM 8RIDGE ON STATE HIGHWAY 147 AT MISHICOT, 0.8 MI
(1e3 KM) UPSTREAM FROM JOHNSON CREEKs AND 9.8 MI (15.8 KM) UPSTREAM FROM MOUTH.

ORAINAGE AREA.--111 MI2 (287 KM2),

PERIOD OF RECORD.--JULY 1972 TO CURRENT YEAR,

DATUM OF GAGE IS S84.72 FT (178.223 M) ABOVE MEAN SEA LEVEL.

OCCASIONAL REGULATIDN CAUSED

GAGE . ~~WATER-STAGE RECORDER,

REMARKS « ~~RECORDS FAIR EXCEPY THOSE FOR WINTER PERIODSs WHICH ARE POOR.
DAM 0¢3 MI (045 KM) UPSTREAM,

B8Y RECREATION

EXTREMES FOR PERIOD OF RECORD.~=-MAXIMUM DISCHARGEs 35090 FT3/S (87.5 M3/S) MAY 28, 1973y GAGE HEIGHTy 13.19 FT
(44020 M)? MINIMUMe S.0 FT3/S (0.14 M3/S) SEPT. 13+ l4s 19765 GAGE WEIGHT, 3.77 FT (1.149 M.
EXTREMES FOR CURRENT YEAR.--PEAK DISCHARGES ABOVE BASE OF 500 FT3/S (14,2 M3/S) AND MAXIMUM (¥):
DATE TIME DISCHARGE GAGE HEIGHT DATE TIME DISCHARGE GAGE HEIGHT
(FT3/5) (M3/5) (FT) (M) (FT3/5)  tM3/s) (FT) M)
DEC. 23 0500 738 20.9 9.23 2.813 MAR. 27 1200 14420 402 #11.09 3.380
MAR. 21 0800 945 26.8 9.93 3.027 APR. 25 1400 543 15.4 8,36 2.548
MINIMUM DISCHARGEs 50 FT3/S (0.14 M3/S) SEPT. 13y 24y GAGE HEIGHTy 3.77 FT (1.149 M),
RATING TABLES (GAGE HEIGHTs IN FEETs AND DISCHARGE, IN CUBIC FEET PER SECOND),
(STAGE~DISCHARGE RELATION AFFECTED BY ICE JANe 9 TO MAR, 4,)
0CT. 1 TO MAR, 27 MAR, 28 TO SEPT. 30
4e0 11 8.0 480 3.7 3.0 Se0 86
4.5 37 9.0 679 3.8 6.1 Se5 137
5.0 80 10.0 967 3.9 10 60 195
6.0 195 11.¢ 1370 40 15 7.0 330
70 330 4.2 26 9.0 679
4.5 45 11.0 1,370
DISCHARGE, IN CUBIC FEEY PER SECONDs WATER YEAR OCTOBER 1975 YO SEPTEMBER 1976
MEAN VALUES
DAY ocr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 19 19 62 13 10 110 492 121 59 16 19 6.4
2 19 19 46 13 10 100 387 135 52 15 17 6,2
3 18 19 82 12 10 98 306 119 44 13 14 6.0
L3 18 19 36 12 10 100 242 99 36 13 13 5.8
s 18 26 32 12 1o 120 195 90 33 12 12 S.6
6 18 19 39 12 10 151 170 118 29 12 12 S.4
7 18 19 43 n 10 135 148 120 28 n 12 S.2
8 18 26 a5 11 10 110 127 101 25 10 1 Se2
9 18 21 25 12 10 78 114 81 24 9.6 11 S.2
10 18 25 19 11 1n 68 m 69 23 9.4 10 S.4
1} 19 27 19 13 11 % 135 62 21 9.2 9.2 5,2
12 18 27 19 11 12 91 134 sS 20 8.8 8.8 S.2
13 18 25 21 11 13 206 118 s2 20 8.4 8.6 5.0
14 18 25 25 11 15 241 104 52 19 8,6 8.4 S.2
15 16 25 32 10 19 257 95 S¢ 19 8.8 8.2 5.2
16 16 24 40 10 27 218 95 194 19 9.0 8.0 S.2
134 16 23 42 10 32 192 lo06 218 16 9.2 7.8 Se4
18 16 22 37 11 42 148 113 164 18 9.0 Te6 S.4
19 1s 22 30 10 40 193 108 100 ie 9.2 T.6 Se4
20 16 27 26 10 39 531 93 14 18 10 Teb 5,2
21 16 45 22 11 38 872 120 62 17 13 6.8 S.2
22 16 51 19 11 36 51 194 SS 17 12 6.4 Seé
23 16 39 18 10 36 642 194 49 15 12 6.2 S.4
24 16 32 17 10 36 132 221 46 15 11 5.8 5.8
25 15 26 16 1n 38 823 512 43 15 11 5.6 6.0
26 15 27 18 10 43 59 435 41 15 9.8 5.6 6,2
27 16 26 15 10 68 1180 278 38 16 9.6 5.8 6.4
28 16 26 14 11 a8 925 167 37 18 1n 6.0 6oé
29 16 36 1s 10 110 585 121 49 15 15 5.8 6.6
30 17 64 13 10 —— 497 103 66 16 19 Se6 6.8
31 19 - 13 10 - 534 Rd 66 - 23 56 ——
TOVAL 528 819 886 338 844 11522 5735 2630 700 357.6 278.0 169.0
MEAN 17.0 27.3 2846 10.9 29.1 372 191 84,8 23.3 11.5 8.97 5.63
MAX 19 64 a2 13 110 1180 512 218 59 23 19 6.8
MIN 15 19 13 10 10 68 93 37 15 8,4 5.6 5.0
CFSM «15 25 26 o0 26 3.35 le72 «76 21 .10 +08 «05
INe o18 27 «30 o11 .28 3.86 1.92 «88 23 .12 «09 06
CAL YR 1975 TOTAL 24751.9 MEAN 67.8 MAX 1610 MIN 7.0 CFSM .6] IN 8,30
NTR YR 1976 TOTAL 24806.6 MEAN 67,8 MAX 1180 MIN 5.0 CFSM .61 IN 8,3}
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04085427 MANITOWOC RIVER AT MANITOWOC, WY

LOCATION.~=LAT 44%06°26%", LONG B87942'55%, IN NE 1/4 NW 1/4 SEC.23¢ Tel9 Ney R.23 Ess MANITOWOC COUNTY, HYDROLOGIC
UNIT 04030101+ ON RIGMT BANK 300 FT (91 M) UPSTREAM FROM BRIDGE ON COUNTY TRUNK HIGHWAY JJ, JUST WEST OF THE
MANITOWOC CITY LIMITS AND 646 MI (1046 KM) UPSTREAM FROM MOUTH,

DRAINAGE AREA.~~530 MIZ (1,373 KM2),

PERIOD OF RECORD.~-JULY 1972 70 CURRENT YEAR.
GABE ., ~~WATER-STAGE RECORDER.

REMARKS . =~RECORDS GOOD EXCEPT THOSE FOR WINTER PERIODSs WHICH ARE FAIR.

EXTREMES FOR PERIOD OF RECORD.-~MAXIMUM DISCHARGEs 4,010 FT3/S (114 M3/S) MAR, 27y 1976+ GAGE HEIGHT. 10.42 FT
(34176 M)3 MAXIMUM GAGE HEIGMTs 11,50 FT (3.505 M) MAR, 4+ 1974 (BACKWATER FROM ICE)$ MINIMUM DISCHARGE, 13
FT3/S (037 M3/S) SEPT. 145 19765 GAGE MEIGHTs 3.71 FT (14131 M),

EXTREMES FOR CURRENT YEAR.~~PEAK DISCHARGES ABOVE BASE OF 800 FT3/S (22,7 M3/S) AND MAXIMUM ()3

GAGE HEIGHT
(FT)

DATE TIME
MAR. 7 1500
MAR, 21 2300

MINIMUM DISCHARGEs 13 FT3/S (0.37 M3/S) SEPT,

DISCHARGE
(FT¥S) (M3/5)
19540 43,6
39630 106

Te73
10.27

(M)

2.356
3.130

DATE

MAR.
APR,

27
25

OATUM OF GAGE IS 610.12 FT (185.965 M) ABOVE MEAN SEA LEVEL.

TIME DISCHARGE
(FT3/5)  (M3/9)

asSe0 4,010 114

e300 1,866 527

14+ GAGE HEIGHTs 3.71 FT (1131 M)

RATING TABLE (GAGE HEIGHTs IN FEETs AND DISCHARGEs IN CUBIC FEET PER SECOND),
(STAGE~DISCHARGE RELATION AFFECTED BY 1CE DEC. 3 TD MAR. 3,!

DAY ocTY
1 S1

2 S1

3 S1

4 S1

S 49

6 45

7 44
(-] 44

9 41
10 39
11 37
12 37
13 37
14 37
15 37
16 37
17 38
18 38
19 38
20 38
21 37
22 42
23 37
24 37
25 37
26 37
27 4
28 41
29 35
36 34
EH 34
TOTAL 1255
MEAN 405
MAX S1
MIN 3
CFSM -08
INe 09

CAL YR 1975 TOTAL
WTR YR 1976 TOTAL

DISCHARGEs IN

NOV DEC
33 128
31 154
33 180
33 150
34 160
35 170
7 160
37 160
38 150
41 150
45 140
S7 130
46 110
45 100
4S 100
49 60
T4 46
87 60
91 66

10 64

11 60

115 S6

17 S4

113 52
93 Se

128 S0

123 48

111 47

115 46

139 45

—— 43

2187 2989
71.9 964

139 180
31 43

ol4 <18

.15 .21

102873  MEAN 282

125349  MEAN 342

3.7
3.8
3.9
4.2
4e6
S.0

11
16
2s
69
150
248

640
7.0
9.0
10,0
10.5

590
1,080
2+490
3,500
44080

HEIGHT
(L }]

3.176
2,496

GAGE
(FT)

*10.42
8.19

CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

MEAN VALUES

JAN FEB
43 33
42 32
4] 32
40 32
40 32
38 33
37 32
36 3
36 34
36 36
36 41
37 49
36 60
37 T2
37 100
37 150
37 200
36 290
36 340
36 380
36 360
35 360
35 350
35 410
34 460
34 sle
34 S0
35 510
35 550
7S i
33 J—

1134 604)

36.6 208
43 550
33 32

«07 «39

«08 42

MAX 3220
MAX 3570

MAR

610
720
890
1120
1260

1320
1370
1310
1270
1210

1130
1070
1080
781
167

762
734
734
1030
2180

3560
2860
2710
2880
2820

27130
3570
2980
2510
2510
2480

52958
1708
3570

610
3.22
3.72

MIN 16
MIN 13

APR MAY JUN
2390 1080 168
2220 1040 157
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